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of 
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S THESOUND 
OF QUALITY — 


... in the NEW ADVANCE 


Sound Conditioned 40-Watt 
Two-Lamp Rapid Start SOUND RATED 


Fluorescent Lamp Ballasts 


Now, through continuing research and development, Advance engineers bring to the lighting in- 
dustry these new “A’’ QUIET-RATED fluorescent lamp ballasts that absorb the magnetic vibration 
of the core and coil before it becomes sound. This is a new concept that is only presently possible to 
achieve with the use of a special THERMO-PLIABLE COMPOUND. These new ballasts also incorpor- 
ate the exclusive Advance “KOOL-KOIL” principle. They operate cooler, give up to 15% more light 
output and increase ballast life 3'2 to 4 times over ordinary ballasts. 

For silent lighting installations in schools, hospitals, libraries and other critical areas where absence 
of noise is the primary consideration, specify ADVANCE “A’’ QUIET-RATED fluorescent lamp bal- 
lasts. Catalog No. RQM-2S40 for 118 V. operation. Catalog No. VQM-2S40 for 277 V. operation. 








Here are the steam traps 
designed especially 
for heating systems... 


HOW ARMSTRONG 
O. F. & T. TRAPS WORK: 


When steam is turned 
on, it pushes air through 
the wide open thermic 
vent and trap discharge 


( valve at full differential 


pressure between supply 
and return lines. Con- 
densate formed by in- 
coming steam goes right 
through. 


As steam reaches open 
float, thermostatic vent 
closes. Float fills with 
steam and rises to close 
trap valve. Residual air 
and COs escape through 
fixed vent at steam tem- 
perature. 


Use the coupon ot right to get these 


bulletins: No. 775 


describes 


helpful 
O.F.&T. traps fully. No. 801 tells how fo 


eines 


) makes of unit 


FRtws, 





JANUARY 1961 


t heaters in- _ 


’ 





Engineered for low pressure 


intermittent service where large amounts 
of air accumulate while steam is off 


Armstrong O.F.&T. Traps make it possible for heating systems to 
deliver the efficiency they were designed to deliver. They are ideal 
for low pressure unit heaters, preheat and reheat coils, converters, 
hot water generators, etc. 


Advantages 
to the 
user: 





BIG AIR HANDLING CAPACITY—Thermic vent handles large 
amounts of air in system when steam is turned on. Fixed 
vent handles normal air in system. 

NO STEAM LOss—-Stainless steel valve is water sealed, is not 
damaged by dirt or scale, cannot develop steam leaks. 
CONDENSATE AND AIR REMOVED AT STEAM TEMPERATURE— 
No opening lag. 

LONG LIFE—AIl working parts, including open float, are 
stainless steel. Bodies and caps designed for 250 psig oper- 
ation. Open float cannot collapse. 

MINIMUM MAINTENANCE—Simple, proved design and high 
quality materials assure trouble-free service. 

Low cost— Mass production methods permit high quality 
at low cost. 

EASY INSTALLATION— Horizontal straight-through pipe con- 
nections, conventional sizes. 

UNCONDITIONALLY GUARANTEED—All Armstrong Traps are 
guaranteed to satisfy the user or purchase price will be 
refunded. 


ARMSTRONG MACHINE WORKS 


9656 Maple St. - 


Three Rivers, Mich. 


Armstrong Machine Works 


9656 Maple St., Three Rivers, Mich. 


Please send me 


Name 


Company 


Address 


0 O.F.&T. Trap Bulletin No. 775; © Unit Heater Bulletin No. 801. 








Series 2801 Gate Valve 
Illustrated 


Series 2821 Globe Valve 
Also Available 


Both series identical in dimen- 
sions and have 13% chrome 
stainless steel trim. 


HENRY VOGT MACHINE COMPANY, Louisville, Ky. 


?) 
< SALES OFFICES: New York, Chicoge, Clevelond, Dalles, 
Camden, N.J., St. Lowis, Cherleston, W. Ve., Cincinnati. 
ogt FORGED STEEL 


VALVES 
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ENGINEERED BY ROOF FAN EXPERTS 
WHO OFFER THE FIRST, COMPLETE 
TECHNICAL BULLETIN ON KOW 

TO SIZE AND SELECT 

PENNHOUSE VENTILATORS 





NEW FROM 
PENN: 
ENGINEERING 
DATA THAT 


The newest way to harmonize roof fan installations is 


ADDS TO YOUR with Penn Ventilator PENNHOUSES. Laboratory- 


engineered and architecturally functional, Pennhouses 


are most often used as gravity ventilators, pressure 
WoO ie K | N G relief ventilators, fan discharge caps, fresh air intakes, 


and sight shields (for aesthetic purposes) for roof 


T € « LS! mounted equipment, 
<a In designing the Pennhouse, Penn has utilized every 


imaginative quality feature that only a roof fan expert 
can provide ... capacity and pressure tests in an ap- 
proved laboratory, easy access louvred sections, and 12 
gauge extruded aluminum for its unmatched durability 
and sleek appearance. 


Important for every engineer to have on hand is the 
new Pennhouse Technical Bulletin BSO-60 which now 
offers valuable engineering data, and for the first time, 
the most complete sizing chart that simplifies selecting 
the proper size unit for any given area. Get all the 
facts today on how the Pennhouse can serve your roof 
ventilation requirements. Write direct ... or contact 
your local Penn representative, 





@ ENN : VENTILATOR co., Inc. 


PHILADELPHIA 40, PENNA, 








A leading manufacturer of Powered and Gravity Roof 
Exhausters and Accessory Equipment for over 30 years. 
Member of AMCA 


Penn Ventilator products are available throughout the Free World. 
One of many direct factory representatives at your service: 


WARD and BLACK, PITTSBURGH, PA, 
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COMPLETE LINE OF MODERN ORINKING FIXTURES 





How Imaginative Engineering 
Provided 


Must school air conditioning always be “too expensive’? 
Perkins & Will, Chicago architects and engineers, 


A ' C d ; t Hi ’ didn’t think so last year when they designed suburban 
| [ 0 fl | i 0 fl i fl 9 Homewood-Flossmoor High School. Without exceeding 
the school budget, they provided an air conditioned 
e area large enough for complete summer sessions, 
T 0 F i T A including 15 classrooms, the library and all administrative 
offices. Actually, cooling for 25,000 square feet added 
less than 344% to normal building cost — less than $4 


per square foot of cooled area. 
School Budget 


Homewood-Flossmoor High School, Flossmoor, Illinois. Air conditioned section 
(center) connects to other school facilities by glass-enclosed passageways. 


Architects and Engineers: PERKINS & WILL, CHICAGO 
Mechanical Contractor: THE ECONOMY PLUMBING AND HEATING CO. OF CHICAGO. 


How it was done 


Perkins & Will grouped all rooms where both heating 
and cooling were desired into one section of the school. 
An interesting design feature is the core of 15 classrooms, 
surrounded on all sides by other rooms. The fuel 
savings realized from this “insulated” core help defray 
the added expense of cooling the entire summer 
school section. The engineers concentrated all 
mechanical service equipment beneath this section 
to eliminate long air conditioning channels. Double 
ducts and automatic controls were carefully designed for 
Perkins & Will team of architects and easy switchover to cooling and er take full advantage 
engineers works out details of the of tempered return air and outside air during 


cooling system design features and controls spring and fall seasons. 
for the Homewood-Flossmoor school. 

From left to right are F. Philip Brotherton, 

Designer and Project Architect; 

Rudolph J. Houkal, Chief Mechanical 

Engineer, and Edward C. Colin, 

Chief Structural Engineer. 
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SERIES 200 

SUBMASTER 

Z| REGULATOR 
4 


ROOM 
HYGROSTAT 


- . 
FLOWRITE Ceiling 


WATER MIX 


soOm. ‘ \ | Panel 
THERMOSTAT cia r . 
Condensation 
Control 


To back up the mechanical efficiency it so carefully 
designed into the heating, cooling and ventilating 
system, the Perkins & Will firm specified a 
Powers system of pneumatic temperature control, 
including the important dew point control which 
acts on the chilled water auxiliary cooling used 

in rooms exposed to the outside. This control 

(see diagram) utilizes a Powers Water Mix 
Valve on the ceiling panel chilled water supply 
and a low limit Submaster Regulator. The Powers 
Hygrostat measures room humidity conditions 
and resets the low limit temperature to prevent 
condensation on panel surfaces, yet allows 
supply water temperature to be as low as 
possible for maximum cooling. 





Fuel savings in all zones, including those 

not cooled, are maintained with Powers Day- 
Night zone controls. A 7-day program clock on 
the master control panel in the boiler room 
provides easy switching from day cycle to 

night cycle. This Powers pneumatic control panel 
automatically provides a 24-hour-a-day picture 
of temperature levels in all zones. 


Write for the latest Powers Catalog of efficient, Homewood-F lossmoor 

economical pneumatic controls for schools Maintenance Superintendent 
William C. Drews (left), 

and other structures. takes readings from the 
automatic Powers pneumatic 
control panel. 


THE POWERS REGULATOR COMPANY 


DEPT. 161, SKOKIE 53, ILLINOIS 
Offices in Principal Cities in U.S.A. and Canada 
MANUFACTURERS OF THERMOSTATIC CONTROLS SINCE 1891 
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The Readers’ Reward 


EARLY LAST MONTH our editors accepted two awards for editorial ex- 
cellence. One was for the best single article (Report on Dome Struc- 
tures, December 1959); the other, for best original research. 

The annual Industrial Marketing awards are a competition among 
leading publications, and we are naturally pleased. But our editor 
pointed out that he was accepting the Consuttinc ENGINEER awards 
not for himself, nor even for his staff. He was accepting for our 
readers 

This was more than the customary modesty of the magnanimous 
winner. These awards were rightfully the readers’, particularly the 
winning research articles “Survey of the Profession” (January 1959, 
January 1960 

These annual survey articles are presentations of data supplied by 
the readers of Consuttinc ENcineer. Our editors simply put the fig- 
ures together, calculate averages, prepare charts, and inject an occa- 
sional interpretation. 

The real work is done by our readers, and the effort involved is 
astounding. Before mailing the questionnaires, the editors test them 
on a dozen typical firms. They find it takes an hour, on the average, 
for the owner, partner, or principal to fill in the questionnaire. This 
year we got back 2315 completed forms. Assigning a purely norminal 
rate of $10 per hour for the time involved, this means that the profes- 
sion has contributed over $23,000 to the current survey. 

Without fail, read your 1961 survey “A Decade of Growth” begin- 


ning on page 110. We are even prouder of this article than of the 


award winners of the last two years. 


But we are proudest of our readers, who are our unpaid but thor- 


(Cur Wee 


Managing Director 


oughly appreciated research staff. 
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‘New from American-Standard 
Industrial Division 


Air-Lift' 
for modern 
hospitals 
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American-Standard Industrial Division 


AIR-LIFT IN ACTION 


Air conditioning... 


the unseen member 
of the 
hospital staff 


As today’s hospitals are designed, air-conditioning 
systems must serve many functions. . . each of them 
vital, in the truest sense of the word. 

Precise control of temperature, humidity, air move- 
ment and air cleanliness in operating rooms, labora- 
tories, and nurseries . . . year-round supply of process 
steam for sterilization and for laundries . . . all demand 
a closely integrated system. It is here that the 
American-Standard Industrial Division Air-Lift goes 
into action. 

With long experience in-providing heating, cooling, 
refrigeration, ventilating, and air-handling components 
for complete air-conditioning systems in specialized 
buildings of every description . . . American-Standard 
Industrial Division can offer valuable assistance with 
equipment selection and on-the-job problems to assure 
a smooth-functioning system that will lift the efficiency 
of your building to new highs. 


COPYRIGHT 1959. AMERICAN RADIATOR & STANDARD SANITARY CORPORATION 





HOROUGH... 


Multiple changes of air—with little 
or no recirculation—are recom- 
mended to clear operating rooms 
of pathogenic bacteria carried by 
occupants. Further, air-handling 
equipment must maintain a posi- 
tive pressure within the room to 
prevent entry of air from un- 
sterile areas. 


AST... 


Delicate balance of air supply and 
exhaust is imperative in infectious 
disease laboratories. A constant 
supply of fresh air, sometimes 
under strict humidity control, is 
needed to protect personnel—yet 
air velocity and pressure must be 
kept low to minimize movement 
of contaminated air. 


TERSATILE... 


Wall units in patients’ rooms heat 
and cool quietly, even compensate 
for sun and shadow. Room tem- 
perature and humidity may be 
individually controlled . . . but the 
central system conditions the air. 


JEPENDABLE 
;QUIPMENT... 


Special units provide ventilation 
air, maintain constant temperature 
and relative humidity in nurseries 
and throughout maternity sections. 





... ALL from American-Standard 
Industrial Division 





BUILT-UP OR UNIT-TYPE 





One-source responsibility 


The heart of 


American-Standard Industrial Division's 
Air-Lift Service 


Now . . . with the combined American Blower, Ross Heat 
Exchanger, and Kewanee Boiler product lines . . . American- 
Standard* Industrial Division offers all the major components 
for complete, integrated air-conditioning systems. 

You benefit by getting heating, cooling, refrigerating, and 
ventilating equipment designed, engineered, and manufactured 
to work together. And—most important—you have one-source 
responsibility for its quality and performance. 

Offices in all principal cities are staffed by product specialists whose 
practical knowledge of the selection and application of air-conditioning 
equipment may prove most helpful to you. May we serve you? 
AMERICAN-STANDARD INDUSTRIAL DIVISION, DETROIT 32, MICHIGAN. IN 
CANADA: AMERICAN-STANDARD PRODUCTS (CANADA) LIMITED, TORONTO, 
ONTARIO. EXPORT DIVISION, AMERICAN-STANDARD, NEW YORK CITY. 


Products designed, engineered, and manufactured to work together 


AIR CONDITIONING 


SERVICE-WATER HEATING 
AND FLOW CONTROL 


Instantaneous Water Heaters for service-water, 
booster, or convertor duty « Gyrole Fluid Drives 
to drive water-service pumps—eliminate com- 
pressed-air system or roof tank 


INDUSTRIAL DIVISION 


AMERICAN BLOWER PRODUCTS ¢* ROSS PRODUCTS © KEWANEE PRODUCTS 





NO BRICK HEADERS! 
NO THRU WALL EXPANSION JOINTS... 
WITH ECONO-LOK” 


Exposed sides and interior sides of faced masonry walls are subject to differing 
stresses under varying atmospheric conditions. 

These stresses continue throughout the life of the building and will—if not 
relieved —eventually cause fatigue failure. 

These normal stresses can be virtually eliminated through the use of ECONO- 


LOK®* reinforcing ties and the proper spacing of control or expansion joints. WRITE 


FOR NEW TECHNICAL CATALOG. 


MWe 
9” 7 
2 , 


f 


4 
7o ae 3° 


AA WIRE PRODUCTS COMPANY 


714 EAST 61st STREET *« CHICAGO 37, ILLINOIS 


1961 (ARCH. # and/or ind. Const. SS + *PAT. PEND. ©1960 AA WIRE PRODUCTS COMPANY ®REG US. PAT. OFF 
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Here’s how ASCO control system operates... 


ASCO Automatic Transfer Switches, with built in selected 
time delay of % to 3 seconds, ignore momentary outages 
caused by transient conditions—thus protect generating 


STEP 1 The instant a sustained out- 
age is detected, a contact on the ASCO 
Automatic Transfer Switch (A) closes. 


STEP 2 This energizes the ASCO 
Automatic Engine Starting Control 
(B), which opens the fuel control de- 
vice on the generator and cuts in bat- 
teries to energize the starting motor 
and crank the engine (C). 


Four on-off cranking cycles are pro- 
vided. When the engine fires, the 
starting control automatically discon- 
nects the cranking control. 


SYSTEMS PUT 





equipment from false starts. However, once a sustained 
outage is detected, ASCO Control Systems put standby 
power in action—fast. Follow the cycle, step by step... 


1/30 TO 1/6 SEC. 


STEP 3 When standby power source 
reaches proper voltage and frequency, 
the transfer switch transfers the load 
to the electric plant. Time of transfer 
— 1/30 to 1/6 of a second! 


When normal power is restored, the 
ASCO Transfer Switch returns the 
load to its original feeder lines. The 
Starting Control then causes the elec- 
tric plant to shut down. 
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For Dependable Standby Power, ASCO designs and man- 
ufactures a complete line of emergency power and electric 
plant control equipment. In addition to Automatic Trans- 
fer Switches and Automatic Engine Starting Controls, 
this includes: 


Solenoid Valves: For air starting applications, and for 
controlling the flow of cooling water, fuel oil and other 
liquids and gases. 


Battery Chargers: To keep starting batteries charged, 
ready for engine starting. 


Solenoids: For fuel control devices, operating shutters 


Dependable control by ASCO 

















for engine cooling, and other electric plant applications. 


Load Demand Controls: To automatically start engine 
when load is applied; stop it when load is removed. 


For Detailed Information write for: 
Catalog 57-Si — Automatic Transfer Switches 
Catalog 57-S5 — Solenoids 


Catalog 57-S6 — Electric Plant Controls (including 
battery chargers) 


Catalog No. 25— Solenoid Valves 


ASCO Electromagnetic Control 


Automatic Switth Cd. 50-cc HANOVER RD., FLORHAM PARK, N. J., FRONTIER 7-4600 
AUTOMATIC TRANSFER SWITCHES * SOLENOID VALVES « ELECTROMAGNETIC CONTROL 
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New Allis- 








ps 


TERRE HAUTE. . TRANSFORMER — OIL CIRCUIT BREAKER — SWITCHGEAR PLANT... 


includes a three-million-volt impulse generator and a 600,000-voilt high potential test transformer installed in the 
transformer assembly building. These test facilities represent a 2'/,-million-dollar investment of the very latest 
design with maximum flexibility for testing all types of electrical equipment. The three-bay tank and plate shop 
contains some of the largest equipment in the industry — shot-blast room, 1000-ton forming press, 400-ton 
straightening press and a shear capable of cutting 1-inch-thick steel. 





TYPICAL TRANSMISSION AND DISTRIBUTION EQUIPMENT MANUFACTURED AT TERRE HAUTE 


Watk-in-aisle Low-voltage 230-kv, 10,000-mva Power -Pac suburban 138-kv, 15,000-kva Single-circuit 


multi-circuit central-station . power circuit breaker power transformer substation 
substation auxiliary switchgear 


West bay of the 130,000-sq-ft 
transformer assembly and test 
building showing transformers in 
various stages of manufacture. At 
right is the vacuum drying tank, 
one of the largest in the industry. 
Vacuum as low as 10 mm of mer- 
cury can be obtained . . . for effi- 
cient drying of transformers. 


The industry’s finest facilities for designing, building and testing power transformers 
are housed in the Allis-Chalmers Terre Haute Works. This investment features over 
740,000 square feet of floor space. All product design and test developments are closely 
coordinated with five major Allis-Chalmers plants at West Allis, Wis., Pittsburgh and 
York, Pa., Gadsden, Ala., and Boston, Mass. These plants produce a complete range of 
generation, transmission and distribution equipment for industries and utilities. 


The Terre Haute Works is typical of Allis-Chalmers look-ahead philosophy that has 
pioneered so many industry “firsts” in all phases of electrical generation, transmission 
and distribution. Also an integral part of this plant are the advanced facilities for build- 
ing and testing oil circuit breakers and switchgear. Allis-Chalmers, Power Equipment 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 


Pacing Power Progress 


Shipment of Allis-Chalmers power transformers on railway spur line flatcars indicates the 


varied size and application range of these Terre Haute products. 
A-1390 








IMPORTANT @ ANNOUNCEMENT 


to people who ee 
hear voices" ‘ 


*voices that in- 
trude or disrupt 
and noises that 
project when they 
should be hushed. 
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The new Aircoustat® Model W Return Air-Vent Silencers 
stop the transmission of noise without blocking air flow 


Aircoustat Return Air-Vent Silencers eliminate 
the distracting sound of voices that spill from In sizes for all applications: 
one area to another. Their slim design gives Model Thickness Width Length 


you a choice of installation. You can install W-1 374" 30° 48° 
W-2 3” 42” 48” 
W-3 5” 30” 48” 
W-4 5 42” 48” 

W-5 7" 30” 48” 
information to: Koppers Company, INC., W-6 7 42” 48” 
3601 Scott Street, Baltimore 3, Maryland. ven sience 


SOUND CONTROL 
METAL PRODUCTS DIVISION 
—A ® 


Engineered Products Sold with Service 








them within a wall or ceiling or hang them on 
doors or walls. Let Koppers long experience 
in sound control help you. Write today for 
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Readers’ Comment 





Engineering in Hungary 
Congratulations on publishing the 
article “Slow Death of a Free Pro- 
fession.” I hope you will develop 
some editorial comment on_ this 
article indicating that a similar 
trend is developing in this country. 
Adolph J. Ackerman 
Madison, Wisconsin 


Author’s Comment 
The appearance of my article on 
Hungarian consultants in Novem- 
ber’s CONSULTING ENGINEER is a 
very pleasant surprise. I want to 
thank your staff for their patience 
and interest in my material. I am 
especially pleased with your illus- 
trator’s work which strikingly cap- 
tured the fading Hungarian scene. 
Denis Gellert 
New York City 


Variations on a Theme 

While reading “PR” by Richard 
Espey, in the November Con- 
SULTING ENGINEER, I was amazed 
that the author would overlook one 
thing that gives the registered con- 
sulting engineer a professional defi- 
nition. As pointed out by Mr. Todd 
in the same issue (p37), “A con- 
sulting engineer is a professional 
engineer who . . . ” The term pro- 
fessional engineer is the only way 
that the consulting engineer of to- 
day can be defined. A man’s name 
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does not signify anything profes- 
sionally, but the letters PE after 
his name give it a meaning far be- 
yond that achieved by other meth- 
ods of public relations. 

It is the feeling of the Con- 
sulting Engineers of Indiana that 
the best means of establishing pro- 
fessionalism throughout is by the 
use of PE after the engineer's name. 

G. B. Huntington, Jr., PE 

President 

Consulting Engineers of Indiana 


Letter About a Letter 


» 


“Letter to a New Employee,” in the 
October 1960 issue of ConsuLTING 
ENGINEER, is of great interest to 
myself and other members of the 
staff of the U. S. Study Commis- 
sion-Texas. 

Our executive director, Mr. 
Charles D. Curran, would like to 
make a copy of this letter for each 
member of our staff. We would like 
to obtain your permission to make 
a copy of this letter so that our staff 
members may have it for ready- 
reference. 

Many of the articles and briefs 
contained in your magazine I find 
very interesting and helpful. 

Everett W. Rowland, PE 
U. S. Study Commission-Texas 


Plastic Cover 


May we compliment you on the 
manner in which the November 
1960 issue was mailed. If the plas- 
tice folder used to enclose the is- 
sues is not too expensive a way of 
mailing, we think it is excellent, 
and perhaps in due course will be 
adopted by other publishers. It 
keeps the edges of the magazine 
from being torn and it arrives in 
excellent condition. 

Mildred E. Stone 

Librarian 

Ebasco Services 
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1976 or more. 
When You Buy 


Chalfant 
ALUMINIZED 
STEEL 
CABLE RACKS 


@ The first cost is lower... The 
Life is longer .. . The material is 
stronger! Your best buy for fast instal- 
lation and superior performance is Chal- 
fant Aluminized Steel Cable and Tubing 
Racks with exclusive boitless crimp-type 
splice plates. 


@ 17 year tests prove a life 3 years 
longer than standard zinc coating on 
galvanized steel . . . Chalfant Alumin- 
ized Steel Cable Racks have a higher 
heat resistant rating than galvanized 
steel... In salt spray tests, aluminized 
steel lasted 3 times longer than gal- 
vanized steel! 


Write for Literature 


Chalfant ttn. *® 


11523 Madison Ave. * Cleveland 2, Ohio 











rs WORLD'S LARGEST | 


Cobo Halli can feed 6,200 people at once—park 2,200 cars 
—provide 400,000 sq. ft. of exhibit area. Theoretically, 
4 major trade shows, 33 meetings and a 3-ring circus with 
9,600 spectators could function simultaneously in Cobo Hall 
and its attached convention area. Each exhibit booth 
has connections for water, compressed air, gas, 
drainage, and telephone service. The 10,000 KVA 


SQUARE JT) COMPANY 


11 Substations 

37 Motor Control Centers ~ 
28 Switchboards 

550 Panelboards 
2100 Contactor Panels 
1 Mag. Amp. 
Dimmer Board 

10 Dimmer Panels 
64 NEMA 4 

Circuit Interrupters 
120 Spotlight Control 


Panels 
19,000 feet of Lay-in 
Duct 
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COBO HALL occupies 10 acres 
of Detroit's Civic Center 


electricity is distributed and controlled 


Square D panel- 
boards like this con- 
trol Cobo Hall’s vast 
lighting system. 100 
foot-candles of light 
bathe the entire ex- 
hibit area. 
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Section of a substation arrives at Cobo Hall. 
Square D coordinated all shipments—reduced 
installation time. 


os Square D Field Engineer Don 

‘ Selby (right) and Mr. Gil Brandt, Cobo 

Hall Project Electrical Engineer of Giffles and 

Rossetti, architects and engineers, examine a Square D 

2000 KVA unit substation. The sections of each substation were 

factory-coordinated. Their reconnection at the job site required 
minimum time and labor. 


EXECUTIVE OFFICES + PARK RIDGE, ILLINOIS 
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a Complete LINE 


OF ELECTRICAL 
DISTRIBUTION 
AND CONTROL 
EQUIPMENT 


ADJUSTABLE SPEED DRIVES 
BUSWAYS & WIREWAYS 

CIRCUIT BREAKERS 

CONTROL CENTERS 

CRANE & HOIST CONTROL 
DISTRIBUTION SWITCHBOARDS 
ELECTRIC TRUCK CONTROL 

HIGH VOLTAGE CONTROL 
LAUNDRY CONTROL 

LIFTING MAGNETS 

LIGHTING AND POWER PANELBOARDS 
LIGHTING CONTROL—LOW VOLTAGE 
LIMIT AND FOOT SWITCHES 
MACHINE TOOL CONTROL 
MAGNETIC BRAKES 

METER MOUNTINGS 

MOTOR STARTERS 

PRESS CONTROL 

PRESSURE, FLOAT, & VACUUM SWITCHES 
PUSHBUTTONS 

RELAYS AND CONTACTORS : 
RESISTORS 

SAFETY SWITCHES 

SERVICE ENTRANCE EQUIPMENT 
STAGE DIMMERBOARDS 

STATIC CONTROL 

STEEL MILL CONTROL 
SWITCHGEAR & UNIT SUBSTATIONS 
SYNCHRONOUS MOTOR CONTROL 
TERMINAL BLOCKS 

TEXTILE MACHINE CONTROL 
TIMERS 

VOLTAGE TESTERS 

WELDER CONTROL 





THE CURRENT changing of top Federal personnel offers 
a rare opportunity. There is a feeling that the Demo- 
crats will lean toward an increase in public works. 
This will mean more engineering, and it is up to 
consulting engineers to increase their proportionate 
participation. That may not be too hard to do, for with 
the new administrators and the new bureau chiefs 
there comes a new opportunity for a change in direc- 
tion, a change almost impossible to effect once a wrong 
course has been set. And a wrong course had been 
set during the last eight years. It is an unhappy fact 
that all through the past administration, consulting 
engineers found themselves being rapidly replaced 
by government employee engineers. Not only was 
this trend all too clear at the Federal level, but it 
was also obvious that the U. S. Bureau of Public 
Roads provided the state highway departments with 
excuses for, if not active encouragement in, increas- 
ing their own engineering staffs and thereby elimi- 
nating consulting engineers. 

Certainly, consulting engineers have no reason to 
be discouraged in their efforts simply because the 
new Administration is Democratic. The fact that there 
will be new men to deal with is more important than 
their political party allegiance. Private practice, in 
other words, gets another chance to present its pitch 
to a new group of prospective clients. Whether we 
succeed or fail depends to a considerable extent on 
how good the pitch. 

Every consulting engineer and every association of 
consulting engineers should get busy immediately. 
Quite literally, there is not a week to be lost. Appoint- 
ments are being made, jobs are being filled, and we 
should see to it that consulting engineers participate 
in this process in every way possible to promote the 
sound idea that engineering of public works should 
be assigned to private firms. This means that individu- 
al consulting engineers must be prepared to recom- 
mend and become the advocate of men they know 
will support the use of private practitioners for the en- 
gineering design of public works. It is the job of con- 


From the Editor’s 


Tranquil Tower 


New Pitch to New Clients 


sulting engineers and their associations to do their 
utmost to get the right men appointed. 

This means that you, as a consulting engineer, must 
not only be willing to recommend others but per- 
haps take some position yourself. Seldom do these 
positions provide sufficient pay. Almost all demand a 
sacrifice, but the consulting engineer who accepts an 
appointment can have the satisfaction of knowing that 
he is sacrificing for the good of his profession as well 
as his country. This is true for state as well as Fed- 
eral appointments, for in some important areas of 
public works, such as highways, state officials have 
more influence than their Federal counterparts in de- 
ciding how and by whom highway engineering is to 
be done. It would be a great day for the public if all 
the state highway commissions were headed by quali- 
fied engineers with backgrounds in private practice. 
To have just one such man to serve as an example 
would be a fine step forward. 

After the appointments are made, there is still much 
to be done. No matter how effective consulting en- 
gineers may be in sponsoring the appointment of men 
who are sympathetic to private enterprise, there will 
be failures — but these failures need not be defeats. 
The new officials, no matter how unreceptive they may 
seem, can be convinced if properly approached. Few 
men are entirely unmoved by logic, and it is unfor- 
givable not to make the effort. 

To convince these new officials of the basic good 
sense of using consulting engineers for the design of 
public works is one of the tasks assumed by Consult- 
ing Engineers Council. The Council has a good Pri- 
vate Enterprise Committee headed by Cliff Evanson, 
of Chicago; and a Highway Committee, under Hugh 
P. Duffill, of Boston. Both of these men are extremely 
capable, and both take their tasks seriously. Further- 
more, they have some money to work with. This is, 
however, no small assignment. These men deserve 
the full support of every individual consulting engi- 
neer and every association interested in the promotion 
of good government and private enterprise. 7. 
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HERE'S HOW BORDEN FLOOR GRATING CUTS COSTLY FIELD CORRECTIONS. . 


insures correct dimensions, fit, and placement... 


. A shop drawing of the job is submitted to the customer for approval, when necessary. This pian shows the size and 
shape of the grating area — how grating clears ali obstructions. 


. Each finished panel is carefully checked for accuracy of dimensions. 
. Each panel is piainiy marked with its number to insure quick, easy installation. 


. The entire platform is laid out on our shop floor. Overall dimensions and obstruction openings are checked against 
shop drawings. 


. Erection diagram showing panel mark numbers is supplied for field installation. 


isandiain aii BORDEN METAL PRODUCTS CO. 


| 

16-page catalog showing all basic types of grating; | Gentlemen: Please send me NEW 1961 BORDEN Catalog ! ! 
more than 30 dimensional drawings of subtypes; | eae 
eight safe load tables for steel and aluminum grating. 


BORDEN METAL PRODUCTS CO. | company name 


"Greatest name in gratings” | ST. AND NO. 


| NAME 


817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N.J. 


OU: A UI asin sesitcneetstiinisanciiiaiaa pen ee 
Plants at: Union, N.J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario 
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City of Binghamton sees clear water ahead for a full generation 


Westinghouse Powers-Up New Filtration Plant 
to Meet Rising Demands of Next 30 Years 


Present population: 85,000—growth reaching at least 105,000 by 1975. This is the future for Binghamton, 
booming city in upstate New York. With this fact in mind, planning of their new 4,000,000-dollar filtration 
plant accented expandability for rapidly increasing water demands to 1990, 

Westinghouse has provided a power distribution system that will assure this objective. With present pumps 
and treating equipment, total capacity is 31,000,000 gallons per day. Plant capacity can be expanded 50% 
during the 30-year period without additional substation, bus or switchgear equipment. Beyond basic flexibility, 
the electrical equipment will be called upon for absolute, 24-hour reliability for this projected long life span. 
Westinghouse power components are coordinated to work together, and will fulfill this objective also . 
dependability, with minimum servicing or maintenance. 

For look-ahead electrical planning and products to match, call 
your Westinghouse representative, or write Westinghouse Electric Westinghouse 
Corporation, P.O. Box 868, Pittsburgh 30, Pa. 

You can be sure... if it’s Westinghouse. 


1. The Susquehanna gives up its water 
... Pipe gallery located under the filter 
operating floor houses raw water, back- 
wash and waste water lines, control 
piping and valves. 

2. Strength, beauty and simple utility 
. .. Plant exterior is finished in blue 
glazed brick, yellow porcelain enameled 
steel panels, anodized aluminum trim. 
3. Utilized plant control... Main distri- 
bution center for new plant provides 
power to motor and auxiliary feeder 
circuits. Fed by 4000-ampere ventilated 
low-impedance bus duct, board consists 
of (right to left) plant service trans- 
former and power panels; 480-volt 
switchboard with incoming line and 
motor feeder breakers of reliable DB 
design; control panels including flow 
and pressure indicatoys, gauges and 
master indicating lights to show status 
of all plant operating equipment. En- 
tire unit was assembled by Westing- 
house and delivered complete and pre- 
wired for fast, easy installation. 

4. Mr. G. E. Rickard, Water Superin- 
tendent, checks ammeter reading at in- 
coming switchgear and master control 
board with Mr. R. C. McNamara, City 
Engineer, who supervised over-all con- 
struction project. 

5. Dependable power for 30 years... 
G. E. Rickard and R. D. Batley, West- 
inghouse Sales Engineer, discuss one of 
three Westinghouse SL transformers 
in plant outdoor substation. Present 
bank capacity is 2500 kva—future up- 
rating to 2875 kva is possible through 
provisions for addition of forced air 
cooling. Westinghouse transformers 
feature exclusive Insuldur® insula- 
tion and Hipersi® grain-oriented 
steel cores to give extended life and 
higher efficiency. This substation, fur- 
nished by Westinghouse, also includes: 
15-kv, 600-ampere, 100,000-kva IC oil 
circuit breakers; Type V disconnect 
switches; Type S station service trans- 
former; main low-voltage bus as well 
as the integrated steel structure. 



































Filtration Plant Powers-Up for Next 30 Years 


(cont'd) 


OwNER: City of Binghamton 
GENERAL CONTRACTOR: Smith-Howard and Sprague, Binghamton, N.Y. 
ELECTRICAL CONTRACTOR: Lord Electric Co., Inc., New York, N.Y. 


CONSULTING ENGINEERS: Leonard S. Wegman Co., New York, N. Y. 
Alexander Potter Associates, New York, N. Y. 


ELECTRICAL DISTRIBUTOR: Westinghouse Electric Supply Co., Long Island City, N.Y. 


6. Compact, expandable motor contro! ... These Westinghouse units, together with the lighting panel- 
board (door open), centralize control for all auxiliary equipment in the chemical building. Motor starters 
serve mixers, drives, pumps. Thirty-kva transformer, feeding panelboard, completes assembly. Blank 
sections, at left, permit future additions. 

7. Control for added capacity ... Starters for high lift pumps include two new Westinghouse reduced 
voltage autotransformer types to complement several starters moved from original plant. Control 
accessories were added to modernize these—thus providing an economical conversion to the new control 
scheme. Westinghouse starters were used to control new 600-hp high lift pump and 125-hp wash 
water pump. 

8. Close cooperation among the consulting engineer, electrical contractor and Westinghouse makes it 
possible for Binghamton to provide for the future today. Seen at left: A. J. Juris and E. J. Young of 
Lord Electric Co.; E. Piller, Westinghouse Electric Supply Co.; P. J. Gallagher, Westinghouse; and 
J.J. Fenley of Lord. 

9. Color and light welcome visitors... Lobby area is handsome with terrazzo flooring, marble paneling, 
mosaic tile stair wells. Westinghouse Mainliner fluorescent luminaries blend with building’s structural 
elements. Average illumination intensity is 90 foot-candles. 

10. Room for more ...C. E. Ahern, filter operator, seen at Westinghouse NLAB lighting panelboard 
which contains normal and emergency breaker sections with spares for future circuits. Flush trim and 
special brass hinges harmonize with architectural detail of plant. 

11. Take water, add chemicals, mix well... G. E. Rickard and R. D. Batley inspect the slow mix tanks. 
Settling tanks in background provide 3%4-hour detention. Entire area is illuminated at night to promote 
safe operation and permit 24-hour observation of flocculation process. 


Westinghouse ~w) 















































‘‘Explosion-proof EX T signs ! 


Where do you expect me to get them ?” 


Look in your Crouse-Hinds catalog, of course. There’s nearly every- 
thing you could want for hazardous areas listed there. Nine different types 
of explosion-proof telephones... horns, bells, clocks, pilot lights, instrument 
enclosures, gauge lights. Even X-Ray film illuminators. And, of course, 
modern designs in all the familiar explosion-proof motor controls, switches, 

plugs, receptacles, panel boards and lighting fixtures. UL-listed for 
every Class and Group in Article 500, National Electrical Code. 


So, whether you're looking for conventional or out-of- 
the-ordinary explosion-proof electrical devices, contact 
Crouse-Hinds. If you design, buy or work with hazardous- 
area equipment, a Crouse-Hinds catalog should be on your 
desk. Ask your Crouse-Hinds Representative. 





As you can see, they found the explosion-proof 


rene dala i 8 (CROUSE/ HINDS ) 
NEW YORK 


SYRACUSE 





OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indionapolis Kansas City 
tos Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portiond, Ore. St.Llovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
REPRESENTATIVES: Albony Baltimore Reading, Po. Richmond, Vo. 
Crouse-Hinds of Caneda, Lid., Terente, Ont. Deomex, Mexico City, D.F. Peterco, Seo Paulo, Brazil 
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Are Your Clients Here? 


One-third of the industrial space 
at the 1964 World’s Fair has been 
leased and more than 400 firms 
have inquired about the remaining 
space. Fair officials are proceeding 
slowly on definite commitments 
for the remaining areas, trying to 
get the best possible representa- 
tion of American industry. 

Many of the firms listed below 
have not yet selected their consult- 
ing engineers, and some still are 
looking around for architects, ac- 
cording to Brig. Gen. William 
Whipple Jr., the Fair's chief engi- 
neer. If one of your former or po- 
tential clients is listed, there still 
is a chance to get the project. 

The largest’ space available (50,- 
000 sq ft) has been taken by the 
following: American Gas Associa- 
tion, American Telephone & Tele- 
Ballantine & 
Sons, The Bordon Company, Chase 
Manhattan Bank, Eastman Kodak 
Electric 


graph Company, P. 


Company, Edison Insti- 


tute, General Electric Company, 


International Business Machines, 
Liebmann Breweries, Inc., Nation- 
al Dairy Products Company, 
Pavilion of American Interiors, 
Pepsi Cola Company, Radio Cor- 
poration of America, Singer Sew- 
ing Machine Company, and 
Travelers Insurance Company. 
Smaller areas have been taken by 


Aluminum Company of America, 
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Heard Around Headquarters 


MARJORIE ODEN, Eastern Editor 


American Optical Company, 
Arnold Baking 
Cola Company, Corning Glass 
Works, du Pont de 
Company, Institute of Life Insur- 


Company, Coca 


Nemours & 


ance, Schaefer Brewing Company, 
and Westinghouse Electric 
Corporation. 

Space in the Transportation Sec- 
tion will not be limited to a 50,000 
sq ft maximum. The real plums 
will go to the consulting engineers 
who get General Motors and Ford 
Company projects. Each has ap- 
plied for seven acres. 

Perhaps the best prospects for 
consultants right now are the for- 
eign countries. Since nations move 
much slower in making final plans 
than do industries, chances are 
good that many have not yet named 
American consultants. Due to the 
Fair's building code, it will be 
practical, if not absolutely neces- 
sary, to use an American firm. 

The countries which definitely 
will have buildings are Mexico, 
Chile, Nationalist China, Bulgaria, 
Italy, the Vatican, and the Soviet 
Union. They can be contacted 
through their embassies. 

Plans have advanced on sched- 
ule for the Fair Corporation's 
projects. In addition to the projects 
and firms listed previously (“Field 
Notes,” November 1960), Tippetts- 
Abbett-McCarthy-Stratton has 
been retained to study the water- 
front. At Flushing Bay, many small 
boats currently are moored. Since 
the Bay already is connected with 
Fair property by interior roads, 
TAMS is investigating the poten- 
tial for further development of the 
Bay to allow mooring and docking 


facilities for larger craft. TAMS 
also is taking into consideration 
possible development of the Flush- 
ing River. 

The transportation system, which 
General Whipple previously de- 
scribed as unique, still is a mystery. 
All the General will say is that at 
this time preliminary plans have 
been submitted covering “all con- 
ventional elements” of the system. 
There is a possibility that details 
on the transportation may not be 
announced until nearer the Fair 
opening when they would have 
more publicity value. 

As for timing on the Fair's utili- 
ties and other basic facilities, Gen- 
eral Whipple said “We are pro- 
ceeding right on schedule. Prelim- 
inary plans have been approved for 
such things as sewer and storm 
drains, and the other plans are com- 
ing in as planned.” 

The World’s Fair Corporation 
personnel were scheduled to move 
into their new administration 
building by January 1. 


New Views on Pirates 

The National Society of Profes- 
sional Engineers is publishing a 
new statement of professional pol- 
icy this month. The revision re- 
garding the pirating of employees 
states: 

“An individual professional en- 
gineer has the right to seek and 
accept other employment in his 
field, provided the seeking and ac- 
ceptance of such other employment 
is consistent with the Canons of 
Ethics and the NSPE Rules of Pro- 
fessional Conduct as they pertain 
to relations with clients and em- 





THE NEW 


] 2 ARIKISILIE TY 


BOLT-LOC 


LOAD BREAK SERVICE 
ENTRANCE SWITCH 


For 1200 to 4000 Amperes 
—240-480-600 Volts 


Designed for use with HIC fuses 
for service entrance applications, 
and with or without fuses, as 
isolating switches, feeder discon- 
nect or protector switches where 
cool operation, rugged construc- 
tion, safety and complete relia- 
bility are required. Thoroughly 
tested for interrupting, short cir- 
cuits, and load carrying capacity. 





@ Bolted pressure contacts 
@ Quick break mechanism 


@ Double slotted steel plate arc 
quenchers extinguish arc rapidly, 
usually in less than 16 cycles 


@ Replaceable arcing tips on all 
switches. Silver-tungsten tips on 
480-600 volt switches 


@ All parts made to close toler 
ances for positive operation 


@ 14 inch depth to match stand 
ard control cabinets 


@ Silver contacts and terminals 


@ Fusible for: Bussmann KRP 
Hi-Caps, KTX Limitrons; Chase 
Shawmut 55H Amp-Traps; G-E 
Type CLF. 


FREE STANDING ENCLOSURES 


Available standard en 
closures start at 32” wide 
by 14” deep by 761%” 
high Minimum enclo- 
sure 30” wide 


FOR COMPLETE 
DETAILS WRITE FOR 


BULLETIN NO. 101 


*Trade Mark 


THE BARKELEW ELECTRIC MFG. CO. 
Middletown, Ohio 
Electric Switching Equipment Since 1904 
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ployers. NSPE looks with disfavor 
on any provisions in contracts, or 
conditions of employment, which 
limit the individual's choice of em- 
ployment. 

“The National Society of Profes- 
sional Engineers further declares 
that for every right there is a cor- 
responding responsibility, and a 
professional engineer employee 
should assume his responsibility 
of loyalty to his employer and 
should normally notify his employ- 
er of his desire and reason for a 
change of employment prior to 
seeking such other employment, 
provided there are reasonable 
grounds to believe that the em- 
ployer will not thereafter discrimi- 
note against or otherwise jeopard- 
ize the status of the employee as a 
result of such notification.” 


Getting There 

The New York Association of Con- 
sulting Engineers, which began 
a concerted drive about one year 
ago to get additional large civil 
engineering firms as members, has 
added Praeger-Kavanagh and Par- 
sons, Brinckerhoff, Quade & Doug- 
las to the roster. This brings the 
total of New York Association 
members doing civil engineering to 
19. Total membership is 65 firms. 


The Maryland Case 


A contractor in Maryland, who 
sought registration without taking 
an examination, has been ordered 
by the Maryland Court of Appeals 
to take the examination. 

The case began in 1953, when 
J. W. Ruth, a vice president in 
Langenfelder Construction Com- 
pany, applied for registration. 
Among his character references was 
that of Gustav J. Requardt, of 
Whitman, Requardt & Associates, 
Baltimore. 

The board ruled that although 
Ruth had adequate education (a 
graduate of Pennsylvania State Col- 
lege in industrial engineering ), his 
experience was in contracting and 
not engineering. This opinion was 
reversed by the Circuit Court of 


Baltimore County, which in turn 
was reversed by the Court of Ap- 
peals in Maryland. 

Ruth’s case was further com- 
plicated by the lack of funds of 
the Maryland registration board. 
For a period last year, the board 
had received no funds from the 
legislature. Thus, it was impossible 
for a person to become registered. 
This situation has been corrected. 


From the ASME Meeting 


The American Society of Mechan- 
ical Engineers will work with the 
National Society of Professional 
Engineers and the American In- 
stitute of Electrical Engineers to- 
ward implementation of the modi- 
fied functional plan for unity. It 
has already found itself in agree- 
ment with NSPE on something 
else — the revised Model Law. 

NSPE endorsed the new Model 
Law at its convention in Denver 
last October. Thus, ASME, at its 
annual meeting early last month 
in New York City, became the 
second group officially to endorse 
the revised law. ASME announced 
the endorsement “in accordance 
with previously adopted policy.” 

A progress report on unity also 
was released by ASME at the 
New York City meeting. An ASME 
official has told Consuttinc ENc!- 
NEER that the official announcement 
of its action on the modified func- 
tional plan will be given ASME 
members in January. What they 
currently are being told — unoffi- 
cially — is: 

“To date, the work of your com- 
mittee (ASME Intersociety Rela- 
tions Committee ) has been carried 
forward with other societies on a 
confidential basis by a small ne- 
gotiating group. The discussions 
have been informal and unofficial. 
A position of confidentiality ex- 
ists solely because we feel that 
in negotiations of this type a rigid 
or publicly stated opinion is pre- 
judicial to success. 

“It does seem appropriate to 
remark, however, that at least on 
an informal basis there appears to 
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CLARAGE 


New line of 
V-belt driven 
Ready Units 


curved blade wheels. 
These are of the 
long-recognized 
Clarage Type HV 
multiblade design. 


MS Ready Units have 
Medium Speed, 
backward inclined 
blade wheels with non- 
overloading horse- 
power characteristic. 
These are of the 
highly regarded 
Clarage Type NH, 
Class | design. 


Exceptionally sturdy, 


quiet, ready-to-run 
fan sets 


e for volumes up to 25,000 CFM 
e for static pressures thru 214” 
e for clean air up to 300° F. 


Distinguishing points — over 15 of them — make Catalog 517 . . . 36 pages of complete informa- 
these new Clarage units outstanding. tion, selector charts, capacity tables, dimensions. 
To mention a few: Better motor ventilation . . . Clarage Ready Units are 

entire drive within frame of unit . . . complete ideally suited for supply or 

accessibility to motor, drive, and bearings. Learn exhaust jobs — indoors or 

more about the numerous specific advantages that outdoors — for buildings of 

mean greater value to you from Clarage. Request all types, all sizes. 


Write for your Copy 
Dependable equipment for making air your servant 


CLARAGE FAN COMPANY 


Kalamazoo, Michigan 
SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montrea! 
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HYDRAULICS, INC. 


SERIES K 


adapted to 
the demands 
of a wide range of jobs 


%-50 GPM e PRESSURES TO 150 PSI e SPEEDS TO 1740 RPM 


Typical of the great adaptability of the compact Roper Series K rotary 
pump is its service as a coolant pump in supplying soluble and cutting 
oils to this automatic screw machine. The requirement for instant priming 
in this machine requires a positive displacement pump. The rugged Series 
K meets the specifications of many original equipment manufacturers who 
require dependable, quiet, efficient transfer of clean liquids in hydraulic 
service, fuel supply duty for large oil burners, or diesel fuel oil transfer. 
Special fittings for transfer of corrosive liquids and special mountings to 
meet installation requirements can be supplied. Series K models can be 
direct connected, chain-, belt-, or gear-driven. Precision construction and 
thorough individual pre-testing insure its durability of performance. Specify 
Roper for rugged dependability. 


Features behind Series K versatility 


@ Simplified design... only two moving parts @ Smooth flow... quiet 
operation @ Interchangeable mounting brackets . . . easy to install @ Precision- 
built... requires little operating power @ Self-priming ... high suction lift... 
correct hydraulic principle @ Built-in relief valve... adjustable or pre-set. 


For information about your specific pump needs, 
contact your nearest Roper dealer 


Send for “How to Solve Pumping Problems” booklet 


Dependable pumps 
since 1857 
COMMERCE, GEORGIA 





be a high degree of mutual under- 
standing among ASME, AIEE, and 
NSPE... 

Meanwhile, William H. Byrne, 
new ASME president, said he 
thinks unity is merely a matter of 
a “little honest horse-trading” 
among the various engineering 
groups, and he expects to see them 
all joined in a unified group with- 
in two years. “I do not think that 
previously announced positions will 
be any barrier to future agreements. 
After all, officers of Founder So- 
eieties change, and with changes 
come new viewpoints.” 

Byrne, during his term of office, 
also plans to devote much of his 
time to membership activities. The 
present ASME membership is 58,- 
000, and Byrne thinks that more 
attention to the small chapters 
could result in considerably in- 
creased membership. He would do 
this through better internal com- 
munications in the society and also 
by giving small chapters more help 
in planning interesting programs. 

Since Byrne is a consulting en- 
gineer, he was asked if he hoped 
to see any cooperation between the 
Consulting Engineers Council and 
ASME. “Certainly. In fact, I would 
be willing to form a joint commit- 
tee with CEC to discuss any mutual 
problems that might arise in the 
future. My only reservation would 
be in seeing that ASME took no 
part in legislative activities specifi- 
cally concerned with private prac- 
tice. After all, ASME has members 
working in government, education, 
and industry, as well as private 
practice. It would be unfair to 
promote any single group. But I 
do think a joint committee has 
possibilities.” 

Decision Needed 

The National Society of Profession- 
al Engineers and the Consulting 
Engineers Council have been work- 
ing toward a joint objective — elim- 
inating the unqualified persons list- 
ed as engineers in the yellow pages. 
Both have met with American Tel- 
ephone & Telegraph officials, and 
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HANDLES “MOON” TEMPERATURE EXTREMES! 
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MILLIONS OF 
New low temperature insulation handles jobs CLOSED CELLS 


in — 300 F. to +220 F. range MAKE U-200 


Of course, this new Unarco U200 insulation is not in use on the moon... 
but it could be, because it handles temperature extremes even greater than * Waterproof 
would be required on this bleak island in space.* What’s more U200 does it 
without thermal shock effects anywhere along the line. 

A new, extremely lightweight, closed cell synthetic, U200 has excellent heat 
and chemical resistance. Its K factor is only 0.14 at 70° F. mean temper- site 
ature ... lowest on the market. Density is only 2.3 lb. per cubic foot. Yet © Efficient 
this remarkable, new material has high compressive and flexural strength. 
It’s non-toxic and easy to handle, too. Lightweight 
Try it just once and you'll see how quickly and easily it can be cut and 
applied with a very minimum of standard hand tools. It can actually reduce 
application costs by as much as 50°. 

Available in accurate, half-round sections; in nominal thicknesses and in 
standard pipe sizes. Individual sections 36 inches long. Also available in j 
12” x 36” block form—1” to 5” thickness in 4%” increments. Closed cell content of 85% plus, 


(*) —243° F.té -+-214° F. Estimated moon temperatures as listed in a leading American encyclopedia. 


® Vapor Resistant 


Easy to Handle 


Get complete ergineering specifications and other details before another day goes by. 
Write today on your company letterhead for Unarco Bulletin No. U200-1. 











UNARCO PRODUCTS 


e UNIBESTOS, Amosite Asbestos 
Pipe Covering and Block « Calcium 
Silicate Pipe Covering and Block 
* 85% Magnesia Pipe Covering 
and Block * Mineral Fiber Block « 
Wrap-On Insulation « Lace-On Insu- 
lation « Turbine Blankets ©« Insu- 
lating and Finishing Cements « 
Ashestos Textiles « Packing and 
Gasketing. 








UNION ASBESTOS & RUBBER COMPANY 


Fibrous Products Division + Dept. 324, Bloomington, Illinois. 
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Costs Less Because 
It Gives the Most in Service 


THIS / 
TRUE BALL JOINT 
MAKES-THE 

DIFFERENCE When selecting unions it will pay you to 
remember 2 things: (1) Darts can be 
used over and over again — on location 
after location (2) On location after location, they give a drop-tight 


seal. How can you beat this combination for economy .. . at any price? 
QUICK FACTS 


@ Extra wide bronze seats resist pitting and corrosion 


@ Nut and body of air-refined, high test malleable iron are practically 
unbreakable 


@ Heavy shoulders can withstand the toughest wrench abuse 


@ Each Dart is individually vacuum-tested 





DART UNIONS Products of DART UNION COMPANY PROVIDENCE 5, R.1. 


ins Zellaelela’ ks COMPANY 


393 LAFAYETTE STREET, NEW YORK 3, NEW YORK 
BRANCHES: NEW YORK 3 
PITTSBURGH 22 * BOSTON 10 * ROME, GEORGIA 
AVAILABLE THROUGH YOUR LOCAL DISTRIBUTOR 


GENERAL 
SALES 
AGENT 








both have requested that the situa- 
tion be corrected. But they do not 
agree on what the correct listing 
method should be. 

To help clarify the situation, 
NSPE has scheduled: 

{A meeting with CEC officials 
in St. Louis, This was held recent- 
ly with unannounced results. 
{The mailing of two question- 
naires. This is being done this 
month and next. The first ques- 
tionnaire is being sent to approxi- 
mately 800 consulting engineers 
asking what type listing they would 
prefer, and the second to a similar 
number of NSPE members selected 
at random. 

Meanwhile, individual state 
groups have continued their efforts 
to get the telephone company to 
police listings. 

In New York, the New York 
State Association of Consulting En- 
gineers and the New York State 
Society of Professional Engineers 
jointly asked the attorney general 
to give the telephone company an 
opinion as to who could legally 
call himself an engineer. The at- 
torney general dodged this one by 
saying any such request must come 
from the New York State Education 
Department. 


Moonlighting Policy 

The ethical practices committee of 
the Minnesota Association of Con- 
sulting Engineers recently worked 
with officials of the Institute of 
Technology, University of Minne- 
sota, on compillation of an off- 
cial policy on outside work. 

The University’s rules in regard 
to consulting by faculty members 
state that: 

{ All requests for consulting work 
by members of the faculty are re- 
ferred by the Dean to the Presi- 
dent's office for approval. 

{ Faculty members are requested 
not to use letterheads of the Uni- 
versity for outside consulting en- 
gineering correspondence. 

{ The University charges 5 percent 
of the fee obtained by a faculty 
member for any equipment or fa- 
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67 mighty good reasons for investing in an 
automatic, steel pipe fire protection system 


The 67 people in this photograph may not think about it, but 
they can shop with the assurance that a raging fire will not 
suddenly engulf the store. That’s because in most of the nation’s 
11,494 department stores, even as in the one above, automatic 
steel pipe fire protection systems safeguard lives and property. 
In fact, wherever there is progressive management—be it in 
business or industry—there you will find fire prevention nee 
protecting the public, employees, property, goods. 

A steel pipe fire protection system is a worthwhile investment. 
It offers security and pays for itself in a few years through lower 
insurance rates on buildings, equipment and inventory. 

In fire protection systems, as in heating, plumbing, refrigera- 
tion and air-conditioning systems—steel pipe is first choice. Its 
high strength, ease of forming and joining and durability make 
it the optimum tubular product for conveying air, water, liquids 
and gases. With all these advantages, plus low cost—no wonder 
more tons of steel pipe are produced for more uses than any other 
tubular product in the nation. 





STEEL PIPE IS FIRST CHOICE 


Low cost with durability e Threads smoothly, cleanly 

Strength unexcelied for safety ¢ Sound joints, welded or coupled 
Formable—bends readily e Grades, finishes for all purposes 
Weldable—easily, strongly e Available everywhere from stock 


MADE IN 


Insist on Usa Steel Pipe 











JANUARY 1961 


r 


One certain way to stop fire before it does material damage, 
whenever and wherever it strikes, day or night, is ———_ 

a steel pipe automatic fire protection system. Sprinkler 
pipes may be onpeses or concealed; sprinkler heads are 
available for flush sidewall, upright or pendent mounting. 


COMMITTEE OF 
STEEL PIPE PRODUCERS 
150 East Forty-Second Street, New York 17, N. Y. 
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FOR DEPENDABLE HEAT... 


a heating . . . low operating cost . .. water tube boiler efficiency and dependability 
-these are key features of the International COMPAK Generators at the Silver Spring, 
Md. plant of Vitro Laboratories, a division of Vitro Corporation of America. 


These fully automatic package units respond instantly to changing load demands— 
a big plus advantage of International water tube design featuring rapid and directed 
internal water circulation. 

Learn the true value of International boilers, where . . . “a little more buys a lot 
more” in dependability, economy and long life service. 


GET THE FULL DETAILS FROM YOUR 
INTERNATIONAL DISTRICT REPRESENTATIVE 
OR WRITE FOR BULLETINS 600 AND 1400 TODAY 


THE INTERNATIONAL BOILER WORKS CO. 


o 


BOWER BURLDERS 
SINCE 1886 


800 SPRUCE STREET EAST STROUDSBURG, PA. 


Stee! Firebox Heating & Power Boilers 
pational-LaMont Forced Re 


© Low & High Pressure Water Tube Package Boilers © Inter- 
rculation Generators ¢ ASME Code Pressure Vessels & Welded Products 


Manufactured and sold in Canada under agreement with CANADIAN VICKERS LTD. Montreal, P. Q. 


50 
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the University 
used in conjunction with consult- 
ing engineering. 


cilities owned by 


{ The University only does testing 
work of a type that requires spe- 
cial equipment that is not avail- 
able in this area. Any requests for 
testing of any kind that can be 
done by laboratories is referred 
to local laboratories. 

€ The amount of work which facul- 
ty members may take on is gov- 
the of full time 
members, so as not to conflict with 


erned, in case 
their contribution as faculty mem- 
bers of the Institute of Technology. 


Clear Case of Voodoo 

There is a possibility that the Mc- 
Camy Case in New Jersey will 
be resumed this month. This is 
the case in which a New Jersey 
consulting engineer is accused of 
practicing architecture. As a result, 
the architectural and engineering 
organizations have spent most of 
the past year defining their profes- 
sions. 

The McCamy Case has been 
jinxed from the beginning. The 
original trial consisted of 
two engineers, two architects, and 


board 


a representative of the attorney 
general's office. One of the engi- 
neer representatives died, another 
trial suffered a 
heart attack, and still another has 
been hospitalized. Now the 


board member 
attor- 
ney general's representative has 
been appointed a County Court 
Judge in Hudson County. _ 





Printing Error 
in December Issue 
The publishers of ConsuLtTInG 
ENGINEER regret that the line 
“A Product of Horace T. Potts 
Company” appeared in error 
the 
Kerrigan Iron Works Com- 
pany on page 59 of the De- 


below advertisement of 


cember issue. It should have 
appeared below the advertise- 
ment for Speedline Fittings 
on page 53. 














| 


CONSULTING ENGINEER 





ame Seeds U 
t's —s 


pawao€ 








> St 
PAR ES Pa 
yet en 


Stes 


Ki u SRA CRIMES 


it takes Dur-o-wal to aa them alike! 


Two masonry walls: They can be 
twins in surface charm and solid- 
ity. Yet, one can be the better 
building investment —free of 
maintenance problems for impor- 
tant extra years. That’s the one 
built with Dur-o-wal, the original 
steel masonry wall reinforcement. 

A wall reinforced every second 
course with Standard Weight 
Dur-o-wal has 71 per cent greater 


flexural strength than its unrein- 
forced counterpart. 


With its trussed design, butt- 
welded construction, scientifically 
deformed rods, Dur-o-wal is con- 
sidered the most practical thing 
of its kind by builders everywhere. 
Nationally wanted, Dur-o-wal is 
nationally distributed. Wherever 
you build a masonry wall, you can 
get Dur-o-wal. 


DuR-O-waL 


Masonry Wall Reinforcement and Rapid Control Joint 


RIGID BACKBONE OF STEEL FOR EVERY MASONRY WALL 
DUR-O-WAL MANUFACTURING PLANTS 


©@ Dur-O-wal Div., Cedar Rapids Block Co., 
© Dur-O-wal Prod., inc., Box 628, SYRACUSE, WN. Y. 


© Dur-O-wal Div., Frontier Mfg. Co., Box 49, PHOENIX, ARIZ. 


CEDAR RAPIDS, IA. © Dur-O-wal of Iil., 260 S. Highland Ave., AURORA, ILL. 


Two engineered products that meet a need. 
Dur-o-wal reinforcement, shown above, and Rapid 
Control Joint, below. Weatherproof neoprene 
flanges on the latter flex with the joint, simplify 
the caulking problem. 


© Dur-O-wal Prod. of Ala., inc., Box 5446, BIRMINGHAM, ALA. 


© Dur-0-wal of Colorado, 29th and Court St 


© Dur-O-wal Prod., inc., 4500 E. Lombard St., BALTIMORE, MD. © Dur-O-wal Inc., 1678 Norwood Ave., TOLEDO, OHIO 
@ Dur-O-wal Ltd. 352 Mac Nab St. North, Postal Station B, HAMILTON, ONTARIO, CANADA 


PUEBLO, COLO, 





FAULT 
PROTECTION 


ONLY 125 LB. PER SO. FT. 


Inside view of typical bay, show- 
ing load interrupter (for switching), 
power fuses, and out-going pothead. 
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S&C Metalclad 
Switchgear weighs 
60% less — requires 
50% less floor space 


This S&C Metalclad Switchgear unit, 


rated 13.8 kv, weighs only 4500 lb., requires 
only 36 square feet of floor space (excluding 
aisle space), yet costs only $5,000. Why? 
Through the simplicity of S&C’s design. 
Power fuses provide fault protection and load 
interrupters do the switching. Result: the 
most dependable yet most economical protec- 
tion possible for high voltage power circuits in 
industrial and commercial installations. 
Besides initial low cost here’s how else you 
save: 


Low installation costs. Because S&C switchgear 
is lighter it’s easy to uncrate, handle and move 
into place. Often you can utilize space on 
roofs or balconies without the expense of re- 
inforcing. he S&C unit shown here weighs 
only 125 lb. per square foot—60% less than 
other types of metalclad switchgear. 


Less floor space. S&C switchgear is shallower. 
(The unit shown here is only three feet, eight 
inches deep.) It can be backed against a wall 
since rear access is not required. No extra floor 
space is needed at the front for drawout. So 
you can cut your floor requirements 50%. 





Power fuses give protection against per- 
manent destructive faults. Industrial and 
commercial high-voltage power circuits are 
not subject to transient faults and so don’t 
need the automatic reclosing feature of the 
circuit breaker. 


S&C fused interrupter gear meets the new 
National Electrical Code requirements for 
fault closing. It is available in short circuit 
interrupting ratings up to 500 mva at 14.4 kv, 
250 mva at 4.16 kv. Continuous current 
ratings are 200, 400, and 720 amperes. Max- 
imum capacity of main bus, 2000 amperes. 


§&C ELECTRIC COMPANY 


4436 Ravenswood Avenue - Chicago 40, Illinois 
Specialists in High Voltage Circuit interruption since 1911 





SILICONE NEWS from Dow Corning 


Blueprint for Reliability 





For Performance Plus...Specify 
Silicone Insulated Transformers 


Here’s Why . . transformers using silicone 
insulation systems are up to 50% lighter, 50% smaller and require no 
costly vaults or barriers. (2) Lower operating costs . . 
lated transformers are virtually maintenance-free have no liquids to 
filter or change need no space heaters to keep de-energized windings 
dry. (3) Maximum safety . . . silicone insulated transformers are com- 
pletely dry. There’s no danger of toxic fumes, or fire. (4) Maximum 
reliability . . . silicone insulated transformers operating at 200 C have a 
longer life expectancy than Class A transformers operating at 100C. 
Depending on design, silicone insulated transformers withstand overloads 
of 25 to 50% above rated capacity. Units have been flooded without 
damage to windings. 


(1) Low cost installation . 


. silicone insu- 


Here’s How Dow Corning silicone insulation has excellent electric 
strength and is unaffected by thermal cycling and high temperature . . . 
enables transformer manufacturers to (1) produce lighter, more compact 
units units that double capacity without increasing space or weight 
requirements; or (2) build units that withstand substantial overloads. 


Here’s What — Silicone insulated dry- 
type transformers in three enclosures: (1) 
open, (2) enclosed and (3) gas-filled sealed. 


Here’s Where — For power station auxil- 
iaries, a choice of enclosed, open or sealed 
gas-filled dry-type transformers — and, for 
underground distribution systems, sealed 
gas-filled dry-type transformers. 


Here’s When — Right now! Whether you 
are planning for future growth, expanding 
present facilities or replacing old equip- 
ment, consider the possibility of using sili- 
cone insulated transformers. Initial price 
is competitive, and, when you consider 
their lasting values, silicone insulated trans- 
formers give you more for your money... 
a whole lot more! 


Write today for 8 page brochure entitled 
“Specify Silicone Insulated Motors and 
Transformers and Save!” 





You Save by Specifying 
Silicone Insulated Transformers. 
Write Dept. 2313. 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 


CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, D. Cc. 
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The Word 
From Washington 


EDGAR A. 


Highways and Urban Development 


A program is under way to co- 
ordinate joint planning of high- 
ways and urban development in 
metropolitan areas. Highway and 
urban planning funds will be avail- 
able for combined use in compre- 
hensive urban and metropolitan 
planning. 

Federal highway legislation 
authorizes the use of 1% percent of 
total program funds for planning 
and research work in connection 
with the Federally-aided highway 
program. Such funds are allocated 
through the Bureau of Public 
Roads. 

At the same time, the Housing 
and Home Finance Agency makes 
grants for planning in metropoli- 
tan areas, as well as for program- 
ming of urban renewal activity on 
a community-wide basis in indi- 
vidual localities. Coordination cur- 
rently is carried on largely through 
case-by-case consultation between 
the Federal, state, and local bodies 
involved. An agreement among 
Federal agencies provides for a 
joint use of highway and urban 
planning funds in regions where 
combined projects are in the proc- 
ess of development. 

A Joint Steering Committee 
representing the Department of 
Commerce and the Housing and 
Home Finance Agency. will have 
over-all responsibility for encourag- 
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ing joint projects, and will review 
and evaluate progress of experi- 
mental joint planning undertaken 
in metropolitan areas. 

Regional Joint Committees from 
the two agencies will be set up to 
encourage and assist in the joint 
use of highway and urban plan- 
ning funds in metropolitan areas 
prepared to carry out these proj- 
ects. Either state or local agencies 
may initiate a proposal for a joint- 
ly financed planning project, but 
the project must be jointly spon- 
sored by a state, metropolitan, or 
regional planning agency eligible 
for urban planning grants, and a 
state highway department. 


Missile Destroyers 

The Department of Defense is 
trying to stay a step ahead of it- 
self in Even 
though they cannot control satel- 
lites, 


space weaponry. 


government engineers and 
scientists are thinking of ways to 
combat them. 

The military is planning a “satel- 
lite destroyer.” This vehicle would 
chase, identify, and destroy un- 
friendly 
knocking out a satellite include 
sand spread in its path, high fre- 
quency 


satellites. Proposals for 


radiation, and nuclear 


explosion. 
Expense Accounts 


The Internal Revenue Service is 
not content with new regulations to 


reduce expense accounts. The tax 
men want even tougher rules on 
deductions for unusual expenses, 
such as lodges and yachts. 

To back up their case, the rev- 
enue officials have decided not only 
to scrutinize 1960 tax returns, in 
which large entertainment expenses 
must be listed separately, but also 
to look at company entertainment 
deductions for at least the past 
few years. 

Results of this study of new and 
past returns will be cited to ask 
Congress to approve stricter regu- 
lations in 1961. 


More On Missiles 


The Army Corps of Engineers is 
wondering when the people who 
count — top Pentagon officials, 
Congressmen, and prime contrac- 
tors — are going to realize fully 
the importance of ground support 
equipment for missiles. 

The Corps, which handles mis- 
sile ground support equipment, is 
basing its case on this statistic: 
ground support accounts for 78 
percent of the cost of missile 
launching. 


Goldwater On Economics 


The foremost Republican name on 
Capitol Hill in the 87th Congress 
will be Barry Morris Goldwater, 
Republican of Arizona. The Sena- 
tor, who has a growing following, 
is the symbol of conservatism on 





which size 
stack do | 


Each does 
the same job— 
the smaller ane 
is equipped with a 
Lehigh Induced 
Draft Fan 





SEE EXHIBIT, 
15 aternational 


ir 
Conditioning 


Int. Amphitheatre, 
Chicago, Feb. 13-16 
Booth 1239 








Lehigh Induced Draft Fans are designed to help eliminate large, costly, unsightly 
stacks. They maintain a constant over-fire draft regardless of atmospheric con- 
ditions, help keep boilers operating at maximum efficiently at all times, and sig- 
nificantly Jower fuel bills . . . while radically reducing the size of your stack. 


Rugged Construction—long life: to prevent distortion under elevated temperature 
conditions, the fan housing, bearing pedestal, motor support and fan wheel of 
Lehigh Draft Induced Fans are constructed of all-welded integral 3%" mild steel. 
A radiant heat cover and an aluminum heat flinger protect the inboard bearing 
from radiated heat. And because both bearing and shaft are kept to a low operating 
temperature, the Lehigh Induced Draft Fan makes use of standard, self-aligning 
ball bearing pillow blocks. A// Lehigh Induced Draft Fans feature a flanged 
inlet, flanged outlet, and inspection cover as standard equipment. 


If you would like to reduce stack height . . . and gain optimum 
boiler efficiency . . . contact your local Lehigh Representative today. 
He'll gladly give you all the details. Or write directly to us for our 


detailed technical bulletin: 2171 
Lr-t 


LEHIGH FAN & BLOWER DIVISION 
FULLER COMPANY, CATASAUQUA, PA. 


Svubsidiory of Genera! American Transportation Corporation 





the Republican side of the Senate. 
He stands in direct opposition to 
the liberal or “Rockefeller” wing. 

A few of his thoughts on eco- 
nomic matters: 

{ Business is restricted right and 
left by the growing Federal bu- 
reaus and agencies . . 

{Industry should adopt incentive 
systems... 

{Graduated income tax is confisca- 
tion — a plan to redistribute the 
nation’s wealth .. . 

{We must make America strong 
economically. Business must be re- 
leased from strangulation by the 
government .. . 

{ Free enterprise, without bureau- 
cratic direction, can forge the na- 
tion’s economic power for maxi- 
mum productivity. 

Senator Goldwater is convinced 
that th. long-term trend toward 
socialism and centralization is 
going to meet more determined 
opposition in this Congress than it 
has in many years. He believes this 
determined opposition will grow 
out of more centralization and 
regulation legislation, which the 
Kennedy Administration is ex- 
pected to support. Goldwater can 
be expected to lead the anti-ad- 
ministration camp. 

Tax and Highway Reports 

There is every indication that a 
real scrap is shaping up in the new 
Democratic controlled Congress in 
connection with the accelerated 
highway construction program. The 
entire highway industry program, 
as well as numerous trade associa- 
tions, is interested in the two highly 
significant reports which have been 
presented to the Congress. 

The Bureau of Public Roads has 
completed its report of a four-year 
study on the subject of tax equal- 
ity. The exhaustive study, which is 
stirring up much controversy, 
makes an evaluation of the various 
benefits to highway users and non- 
users. Even before the report went 
to Capitol Hill, it was known with- 
in trade circles that the benefit-to- 
cost ratio of the 41,000-mile Inter- 
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Architect: Charles A. Woehri, Madison, Wisconsin 
Contractor: Winninghoff & Bradley, West Berd, Wisconsin 


33 years of reliable performance 
convinced AMITY LEATHER that their 
new office building should have a — 





© Amity Leather Products Company, West 
Bend, Wisconsin, manufactures the world- 
famous Amity and Rolf Lines of personal 
leather goods. Sponsoring “quality” in every 
phase of their endeavor for the past forty 
years, they found in Bayley a supplier with 
comparable standards of quality and service. 


ORIGINATORS + DESIGNERS 
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Bayley 


Curtain-Wall System 


Report in user’s own words — 


“Little did we realize the full meaning of ‘Bayley Reliability’ 
when we used Bayley Steel Windows 33 years‘ago in the con- 
struction of our main plant. Recently, in planning our new 
office building, its full significance became apparent. 

“Examination of the current good condition of our original 
Bayley installation proved that it had been a very wise selection. 
Freedom from window maintenance through the years con- 
vinced us that we wanted Bayley to supply the Curtain-Wall 
units for our new office building, providing they could meet our 
design requirements. 

“Our new building is evidence of the final outcome. We at 
Amity are delighted with the appearance, function and service 
rendered on the Bayley Curtain-Wall of our new office building. 

“Thank you for your fine cooperation. From our experience, 
we will be happy to recommend Bayley anytime.” 
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Tie those BIG JOBS together 
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TURNBUCKLES & 
LARGE NUTS UPSET RODS 
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with DYSON Large Fasteners 


1%" BOLT DIAMETER AND UP 
DYSON LARGE FASTENERS are uniquely qualified to help 
you tie together large construction jobs. These giant fasteners 
1%4’’ bolt diameter and up) are real cost-savers, speeding up 
assembly of large construction and machinery units. Made in 
our own plant under the supervision of Dyson large fastener 
specialists, they offer unequalled ease of assembly and high 
strength factors to provide positive fastening. 
For details on the wide variety of Dyson large 
fasteners available, write for Bulletin 160 today. 


NEW BULLETIN ON LARGE FASTENERS ; 
Every engineer needs this free digest of large fasteners. ¥ § 


Joseph Dyson & Sons, Inc., 5155 St. Clair Ave., Cleveland 3, Ohio, HE 1-6157 





state System was so favorable that 
it justified completion of the sys- 
tem at the earliest possible date. 
The Bureau of Roads does not 
favor a stretch-out of the system, 
but favors its completion on sched- 
ule. Their big question is, “Where 
is the money coming from?” 

Organized groups of highway 
beneficiaries are mapping plans to 
oppose any legislative effort to 
place more of the highway cost on 
them. For this reason, it may be 
that most members of Congress 
will favor stretching the program 
out, rather than levying increased 
taxes on any class. 

The other report, kept secret un- 
til it went to the White House and 
Capitol Hill, was the new cost esti- 
mate of completing the Interstate 
Highway System. 

Major General Louis W. Pren- 
tiss, executive vice president of the 
American Road Builders’ \ssocia- 
tion, explained that, under present 
law, ABC roads have _ priority. 
Therefore, on the basis of present 
cost estimates and estimates of 
Trust Fund revenue, the seven 
future apportionments will be in- 
sufficient to pay the Federal share 
of the Interstate System. As a re- 
sult the general predicts there will 
be a deficiency of nearly $10 bil- 
lion. For the first six years of the 
Interstate program, $11.715 billion 
was apportioned. To complete the 
program on schedule, $25.285 bil- 
lion must be apportioned in the 
next seven years. 

“Simple arithmetic,” said Gen- 
eral Prentiss, “indicates that it 
would be necessary to increase 
Trust Fund revenue by about one 
and a third billion dollars a year 
in order to make up the deficiency 
in a seven-year period. This is a 
large order. But postponing the 
decision only makes the job tough- 
er. If we try to make up the de- 
ficiency in the last six years of the 
authorization period, we are faced 
with an annual increase of more 
than $1% billion, and if we wait 
until the last five years, it is almost 


$2 billion annually.” ae 
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Where Reduced Voltage 
Motor Starting 
is Necessary... 


Be 


= 


No matter what your reason for reduced voltage 
motor starting may be, Allen-Bradley. has the right 
starter. Not only can the power company’s ° 
requirements be satisfied exactly, but the A-B 
starter will at the same time provide the best possible 
starting conditions for the motor and the driven 
load. At least one of the starters described below 
will completely satisfy your operating requirements. 
For more detailed information, send for 

Publication 6088. _ ° 
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Four simple steps | 
contact changeover 


Total time—not more than 60 seconds 





N.O. to N.C. (or vice versa) 
in 60 SECONDS! 


You'll be truly amazed at the ease of converting the con- 
tacts on these Allen-Bradley Bulletin 700 Type BR 
relays. Using only a screwdriver, as shown above, the 
contacts can be changed from N.O. to N.C. (or vice 
versa) in four easy steps—that take only 60 seconds! 
Such convenient flexibility is a ‘‘natural’”’ for reducing 
relay inventories. 


The Type BR relays are built to provide many mil- 
lions of trouble free operations. With the built-in per- 
manent air gap, magnetic sticking is impossible. And 
the molded coil is impervious to all harmful atmos- 
pheres. Of course, the double break, silver contacts 
never need attention. If you use relays, there are money 
savings for you in the Type BR relay line! 








AUXILIARY 
CONTACTS ' 2NeB 
EASILY ADDED Mit Ql Saal 


e\s\c|s eS 


Type BR relays are available with 2, 3, 4, or 6 poles— 
but as a valuable bonus, one or two fully rated poles 
can be added to the base of each relay—even in the 
field. It's a simple addition that takes only moments. 


ALLEN-BRADLEY  woror’ 


Member of NEMA 


CONTROL 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. © in Canada: Allen-Bradley Canada Ltd., Galt, Ont. 





DUNHAM-BUSH VARI-VAG DIFFERENTIAL HEATING 





the system that’s specified 
and respecified 


FOR FUEL ECONOMY 
FOR GREATER TENANT COMFORT 
FOR LOWER 
SYSTEM MAINTENANCE 
FOR PRECISE 
CENTRAL CONTROL 





Specified and Respecified at University of Oregon 

Proved-in-use Vari-Vac is respecified by users, time and time again. At 
University of Oregon's 330 room new Walton Hall Dormitory, for example, 
10 zones of Vari-Vac were recently specified and installed (with Dunham- 
Bush vacuum pumps, condensate pumps, convectors, valves, traps, strain- 
ers). This brings the University’s use of Vari-Vac to over 20 zones of control 
with previous installations in Earl Hall, Music Building, Journalism Building, 
Oregon Building and Commerce Building. 


> mi P| : a 
? 
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WEST HARTFORD 10, CONNECTICUT, U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 
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AND PERFORMANCE 


AURORA* 


fackaged 


COND-A-PAC 


‘CONDENSATION 


RETURN UNITS 


Capacities to 15000 EDR-To 23 GPM 


®@ Low NPSH ... smooth ultra-quiet 
operation... impeller design with 
curved inlet blade tips that mini- 
mize shock loss as the liquid enters 
the impeller. 


Stainless steel shaft—rigid design 
eliminates shaft deflection and 
assures longer life for seal or 
packing. 


maximum 
. longer 


Stainless steel seals... 
corrosion resistance . . 
trouble-free life. 


low horse- 
. less pow- 


High efficiency ... 
power requirement. . 


er is needed to provide required ® 


®@ Self venting .. 


delivery ... less initial cost and 
lower operating expense. 


Utmost compactness — minimum 
floor space requirements. 


Low return—permits maximum 
flexibility of application. 


Rugged pump and receiver con- 
struction provides maximum long 
term top performance. 


Complete unit ... ready for in- 
stallation of lead lines. 


. will not vapor lock. 


Combination float switch and al- 
ternator optional when desired. 


Simplex or Duplex units. 


Aurora Pump specialists are always available for consultation on your requirements 


APCO HORIZONTAL UNITS 
Capacities to 100,000 EDR 


150 GPM 


With automatic range adijust- 
ment, equalized pressure, and 
the many advantageous fea- 
tures of APCO Turbine Type 
Pumps 


AURORN AURORA PUMP aiision 


THE NEW YORK AIR BRAKE COMPANY 





7OOLOUCKS . 


AURORA, 


curate 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 


SPECIFY 


i tr 
~~ 


FOR GREATER 
CAPACITIES...OR 
SPECIAL CONDITIONS 


VERTICAL 
UNITS 
Capacities to 
100,000 EDR 
150 GPM 


Ideal for applica- 
tions where return 
is extremely low or 
below floor level. 


TYPE C HEAVY DUTY UNITS 
Capacities to 150,000 EDR 


For high capacity or heavy duty ap- 
plications. Packing Boxes on pumps 
optional when desired. 
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Engineered Integration 


“Yesterday morning came the sol- 
emn announcement from the State 
Pupil Placement Board that it is 
retaining a consulting engineer to 
determine precisely the distance 
Chandler Junior High 
School, Graves Junior High School, 
and the home of Wallace Reid 
Calloway, age 12... 

“The longer this segregation fra- 
cas continues, the 


between 


greater the 
depths of lunacy we seem to reach. 
In the matter of young Wallace 
Reid Calloway, the consulting en- 
gineer apparently will provide ex- 
pert testimony on the distances 
figured four ways — as the crow 
flies, as a boy walks, as a car 
drives, and as a bus goes. With 
these computations before it, the 
board will decide whether Waliace 
goes to Chandler or to Graves.” — 
from the Richmond News-Leader. 


The Professional Draftsman 


“All of this raises some difficult 
questions: should there be, in the 
typical architectural [engineering] 
office, a distinction between two 
types of employees — those who 
are satisfied with a career in the 
drafting room and those who have 
hopes of ultimate practice; should 
training toward draftsmanship in- 
clude some other aspects of ar- 
chitecture [engineering], to  in- 
crease understanding and interest 
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“Quote... End Quote” 


on the part of the draftsman career- 
ist; should there be some super- 
vision, or at least some advice, 
given to the vocational courses by 
the professional accredited schools? 
I don't profess to know the answers 
to these questions. I do feel that 
there is nothing wrong with tech- 
nical education so long as enough 
understanding of the humanities 
goes along with it to produce a 
curious and comprehending citizen. 
And I certainly agree that drafting- 
room practices and the professional 
production of contract documents 
require particular skills.” — from 
an editorial, Progressive Architec- 
ture, October 1960. 


Competition for Talent 


“California carries out nation-wide 
recruitment 
these challenges of size and envi- 
ronment. Through a combination 
of good pay, job security, and in- 
teresting work, the state has been 
able to hire and hold some of the 
country’s ablest civil engineers. 
“Salaries for junior civil engineers 
start at $530 a month and then 
range through the next eight grades 
to state highway engineer at $1707. 
The entire division, including the 
state highway engineer, J. C. Wo- 
mack, is included in civil service. 
“One of the greatest attractions 
of the division for bright CE grad- 
uates is the division’s reputation 
for doing all of its own engineer- 


campaigns to meet 


ing work. A steady source of funds 
for highway construction make this 
possible. Most of the country’s 
highway departments farm out de- 
sign jobs to consultants during peak 
load periods. 

“Promotions are made on the 
basis of competitive examinations. 
State policy calls for the appoint- 
ment to higher positions of those 
who pass exams instead of hiring 
persons from outside state service. 
High level positions are filled al- 
most exclusively from within. The 
division encourages in-service train- 
ing and demands professional reg- 
istration of members above asso- 
ciate engineer.” — Engineering 
News-Record, October 13, 1960. 


Science vs Business? 


“Years ago the most original think- 
er among American social scientists, 
the late Thorstein Veblen, gave 
central importance to the differ- 
ences in habits of thought between 
two types of Americans. One type, 
the business man, Veblen saw pre- 
occupied with a world dominated 
by financial facts, weighing gains 
and losses or opportunities and 
problems in terms of their dollar 
implications. The other type, the 
engineer, he saw concerned with 
the physical facts of the world, 
with overcoming the tangible ob- 
stacles nature puts in the way of 
achieving man’s will. Between 
these two types of men, Veblen 





prophesied gloomily, there must 
always be discord and friction. 
“Few people read Veblen to- 
day, but that he was concerned 
with a real problem is indicated 
by the study of relationships be- 
tween business men and scientists 
just released by Princeton * Uni- 
versity. The report indicates there 
is considerable strain and _ con- 
flict in industrial laboratories be- 
cause scientists and business men 
often have different goals, because 
scientists resent arbitrary orders 
from superiors who have business 
rather than scientific competence, 
and because researchers apparent- 
ly feel they are not adequately re- 
warded in terms of pay and status. 
“As the Princeton report. indi- 
cates, the problem is a serious one 
because the role of scientific and 
technically trained people in our 
economy is becoming more impor- 
tant. But despite Veblen’s gloom 
the problem is not insoluble. This 
is evident from even a superficial 
study of the substantial number of 


able scientists and engineers who 
have also become top-notch busi- 
ness men. But there is a problem 
here which many business men find 
difficult because a training in mar- 
keting, corporation finance, law, or 
the like does not make for easy 
communication with or under- 
standing of men preoccupied with 
mathematics, physics, chemistry. 
“The Princeton report points out 
some useful steps toward easing 
the problem. Over the long run, 
we may suspect, business men 
will have to learn some mathemat- 
ics and science to do their jobs, 
and scientists will have to become 
more familiar with the economic 
facts of life as expressed in the 
dollar amounts in balance sheets 
and profit and loss statements.” — 
editorial in The New York Times, 
October 18, 1960. 
On Civic Leadership 
“It is natural for a professional 


man to command the respect of 
his friends and neighbors. Civic 


leadership frequently goes hand in 
hand with professional advance- 
ment. Many successful engineers 
are rendering valuable services on 
local or state boards of education 
or on advisory civic committees. 
Others are serving on governing 
bodies. Some engineers are among 
this country’s outstanding states- 
men. To follow in their footsteps 
you should begin by volunteering 
for some service during the first 
few years after graduation. 
“Finally, when you have made 
your own place in your new en- 
vironment, you are urged to serve 
as a counselor and guide to other 
young engineers who may follow 
you into the same community.” — 
from Citizenship and Participation 
in Public Affairs, a brochure pub- 
lished by Engineers’ Council for 
Professional Development. 


Computers Can't Say “Maybe!” 


“The man and the computer did 
not work well together when the 
machine was given any significant 





TAME A FLAME 


Fire can be controlled exactly 
to assure superior performance 


Hev-E-Duty power gas burners make a flame behave — exactly 
as wanted for smooth starting and top efficiency. Automatic elec- 
tric spark ignition, then low-fire start with smooth, easy modu- 
lation to high-fire gives reliable performance at minimum and 
maximum fuel rates. Once burner is set for optimum efficiency, 
this setting is maintained automatically. 

Complete package! Fully approved! Factory guaranteed! Fire 
tested! Simple installation! Sizes from 720,000 to 21,000,000 
Btu. Also combination gas/oil models. Hev-E-Oil burners — mod- 

els from 5 to 150 gph. Write Dept. CE-11 


for full flame facts. 


HEV-E-DUTY POWER 
GAS BURNER 


ENDUSTRIAL 


COMBUSTION 








INC. 


EXECUTIVE OFFICE: 4507 N. OAKLAND AVE. 





MILWAUKEE 11, WISCONSIN 
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unbiased recommendations 


Mh - 


AMERICAN 
1SO TON 
i eT 


AMERICAN 150-ton intake gantry crane on the 
Rocky Reach Dam, specified by Stone & Webster 
Co., Boston, consulting engineers on the project. 


for any heavy 
lifting job 
because... 


at American Hoist & Derrick Com- 
pany we produce all basic types of 
cranes and special materials-han- 
dling equipment: bulk unloaders, 
gantry cranes, revolver cranes, loco- 
motive cranes, crawler and rubber- 
tired cranes, and a wide variety of 
specially-engineered products. This 
important fact enables us to be com- 
pletely flexible in our thinking... 
and in our recommendations. 


Over the years, we have cooperated 
with consulting engineers on Aun- 
dreds of specialized materials-han- 
dling installations ...of all types, 
sizes, and capacities. Don’t you 
agree that this experience — and 
freedom to make unbiased recom- 
mendations —- can be of value to 
you and your clients? 

EP-1001 


AMERICAN 


AMERICAN HOIST 
and DERRICK COMPANY 
ST. PAUL 7, MINNESOTA 





part in the decision-making. For 
one thing, the man learned through 
experience; the computer did not. 
For another, the man could often 
anticipate the ‘enemy's’ moves; the 
computer could not. The man 
could make decisions on the basis 
of patterns or groups of attackers; 
the computer was programmed to 
treat each object separately. 

Probably the most interesting 
conclusion is that the man is far 
more flexible than the machine. 
Compared to a computer, a man’s 
ability to make absolute decisions 
and do fast computations is 
relatively poor. But in answer to 
the question of whether or not 
he could intercept before a raid 
reached the target, he could gam- 
ble in some circumstances and 
answer ‘maybe;’ the machine could 
only answer ‘yes or ‘no.’ Thus the 
man might attempt an interception, 
sometimes with successful results, 
which initially appeared to be so 
unlikely that the computer would 
not even try. 


“Man’s ability to weigh odds and 
to gamble gives him at present 
an advantage over the computer in 
this sort of test. Computers of the 
future will have to have the word 
‘maybe’ added to their vocabu- 
laries.” from Engineering Out- 
look, a bulletin of the University 
of Illinois. 


How the Bureau Stands 


“It is not difficult to obtain in- 
formation on the cost of public 
engineering organizations. The dif- 
ficulty lies in terminology of cost 
keeping methods and the scope of 
work which is included, because of 
the broad nature of the terms ‘en- 
gineering and ‘design. Contracts 
for engineering services with Gov- 
ernment agencies can never en- 
compass the entire scope of en- 
gineering activity of Federal agen- 
cies, the cost of which the agency 
must charge to the project. If a 
study of Government engineering 
costs were undertaken, there is no 
assurance that the results obtained 


would be conclusive or show costs 
directly comparable with those fur- 
nished through surveys and reports 
of engineering societies. 

“Do not read into my words any 
lack of concern over engineering 
costs in the Bureau of Reclama- 
tion. My good friend and long-suf- 
fering colleague here, our Assist- 
ant Commissioner and Chief En- 
gineer, Grant Bloodgood, who 
heads our Denver Office, can at- 
test to my parsimonious nature in 
dealing with Bureau funds. Ir- 
respective of criticism of engineer- 
ing societies, or that of Congres- 
sional Committees, we are ex- 
tremely cost-minded and __ insist 
upon getting the greatest produc- 
tion from our engineers and other 
employees at the lowest cost to the 
taxpayer. 

“With respect to the employ- 
ment of private engineering firms 
Reclamation 
work, I believe that the Bureau’s 
practice is consistent with the Na- 
tional Society of Professional Engi- 


and consultants on 





Sound Contractors’ for Northwest Airlines 


sed ALTEC 


© 19617 ALTEC Lansing Corporation 


An ALTEC Public Address System 
using 82 loudspeakers keeps five 
hangars plus engine buildings, 
stores, shops and offices within 
immediate call at the Northwest 
Airlines Overhaul Base in Minne- 


apolis, Minnesota. Such a vast sound system required equipment that 
would perform at peak efficiency — and ALTEC was the proven choice. 
Here as in hundreds of other buildings throughout the worid— 
hospitals, schools, churches, shopping centers, commercial and civic 
buildings, ALTEC sound equipment speeds communication. 


Over the years, ALTEC sound systems have gained a reputation for 
perfect sound reproduction. long life and minimum care. And as their 
reputation has grown, so the number of ALTEC products has grown, 
until now there are over 100 different components to meet your 
individual requirements. See your ALTEC sound contractor or 
representative about the system for your specific projects. There’s no 
obligation. Look for him in the yellow pages of the phone directory, or 
write directly to ALTEC at the address below. See our catalog in Sweet's 
Architectural File 34/AL; Industrial Construction File 17e/AL, 1960. 


*Background Music Inc., Minneapolis, Minnesota 


ALTEC cansinG corPoraTION 
DEPT. CE-13E 

A subsidiary of Ling-Temco Electronics, inc. 
1515 S. Manchester Ave., Anaheim, California 
161 Sixth Avenue, New York 13, New York 
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FACTS ABOUT GILSULATE 

3, Easy-to-use—just pour, shovelpoint 
and tamp...pipe het does the rest. 

2. Forms protection against heat loss 
and all hazards commonly encountered 
by buried hot pipes. 

. Needs no housing or mechanical 
sheaths: no mixing, special handling 
or equipment. 

. Only needs normal pipe spacing: for 
multiple pipe or cramped conditions. 

. Four types available: 

Type A for 220-300° F. temp. range 
Type B for 300-355° F. temp. range 
Type Special B for 365-420° F. temp. range 
Type C for 420-520° F. temp. range 
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For trouble-free 
underground 
hot pipe insulation 
specify GILSULATE* 
with Engineer-Supervised 
Installation 


Every engineer charged with the responsibility of designing a central 
heating system to heat all buildings of a college, institution or industrial 
plant knows the money-saving advantages of such a system if properly 
planned. But he is aware that planning the underground piping can in- 
volve many problems, for the system must provide proper insulation and 
also protect pipes against corrosion, chemical and electrical attack. 


The easy, one-step solution to many of the problems of underground 
hot pipe insulation is to call the GILSULATE distributor in your area: first, 
for the superior quality of the insulation material he sells and, secondly, 
for the excellent service he has to offer. 

GILSULATE is a naturally-occurring mineral which, because of its 
unique chemical and physical properties, is chemically neutral in all soils, 
dielectric, impervious to mold, rodents and plant growth, and is water- 
resistant. Its thermal efficiency, low installation cost and long service life 
are supported by extensive laboratory and field research, and also by years 
of successful use in thousands of installations throughout the world. 


Service that saves time and trouble—Irt is as important to our reputa- 
tion that GILSULATE be used properly as it is for the engineer to assure his 
customer of an efficient, economical installation. Our distributors’ experi- 


enced mechanical engineers will work with you in preparing underground 
piping plans, checking soil conditions and arranging for supervision of 
the installation work. And, without any cost to you, plans and specifica- 
tions will be checked by American Gilsonite’s Engineering Department. 


Full-time engineer supervision of installations—Every GILSULATE 
installation of 30 tons or more is supervised by an American Gilisonite 
Company field service representative who stays on the job until it is com- 
pleted. Smaller jobs are inspected by the distributor's engineer. This is a 
guarantee to everyone concerned...owner, architect, engineer, mechanical 
contractor and materials supplier...that every step of the job will be 
exactly to specifications. 


Without obligation, we will be pleased to send you technical informa- 
tion On GILSULATE insulation so you can evaluate the merits of this low- 
cost, poured-in-place material. We will also put your name on the mailing 
list to receive free copies of PIPE INSULATION NEWS. 

Once you have learned the merits of GILSULATE, we feel certain you 
will want to write your “specs” to assure the use of GILSULATE... with 
engineer-supervised installation. 


THE INSULATION FOR LIFETIME PROTECTION 
OF UNDERGROUND HOT PIPES 


BULATE 


AMERICAN GILSONITE COMPANY 


Municipal Airport P.O. Box 15, Salt Lake City, Utah 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 
Distributors in Principal Countries of the World 





“Needed A Big Coupling To Lick 
Tough Job-Got It With A Lovejoy” 


And it’s been going steadily for over 1% years, 16 to 20 hours per 
day—driving between a 350-hp., 400-rpm. synchronous motor and 
a preliminary crusher on which 5 other makes of couplings broke 
down within 6 months. Maintenance during that period amounted 
to one dusting, solely for the purpose of the above photograph. 


These facts come from a large midwest cement company where 
clinkers hard enough to cut glass are ground. Other conditions are 
dust and abrasion, .065 parallel and 2° angular misalignment. 


On this and other heavy duty applications, Lovejoy Couplings are 
saving initial costs, eliminating maintenance and lasting longer. 
For instance: 


Lovejoy CF 280 mounts directly 
to flywheel of engine to provide 
pact drive ction to 
gear box on giant crawler crane. 





Lovejoy CF 400 provides direct 
drive from a 12-cylinder, 
400-hp. diesel to a 4-cylinder 
double compressor. 


Remember, too, that Lovejoy Flexible Couplings require only a 
straight edge to quickly and properly align. 


Get the facts. Give us your requirements, and we'll recommend 
the right coupling—fractional to over 4000 hp. 
Request Cataleg C-58. 
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neers. We have on many occasions 
utilized private consultant engi- 
neer services on our construction 
work where this has been in the 
best interest of the public. We plan 
to continue this practice wherever 
such engineering services can be 
used effectively to augment or sup- 
plement the work of our engineer- 
ing staff. 

“For instance, in the investiga- 
tion and review of the sites and de- 
signs for major structures, our poli- 
cy is to appoint boards of promi- 
nent independent consultants to as- 
sist in reaching final conclusions 
on the complex engineering prob- 
lems involved. In other cases in- 
volving structures or works which 
are beyond the capacity of our staff 
or involve some unique or special- 
ized field of engineering we call 
on qualified engineering firms or 
consultants to perform the work.” — 
Address by U. S. Commissioner of 
Reclamation Floyd E. Dominy at a 
luncheon session during the fall 
professional meeting of the Nation- 
al Society of Professional Engi- 
neers, Denver, Colorado, October, 
1960. 


Russia . . . the Analytical 

“We spent four weeks recently on 
an exchange mission to the USSR, 
for the basic purpose of studying 
the utilization of engineers and 
engineering technicians throughout 
the Soviet Union. The _ itinerary 
covered six cities, and visits were 
made to 13 technical institutes, 
three technicums, and five indus- 
trial enterprises. 

“Some of the more important ob- 
servations which the members of 
the mission came back with were: 
* That there is a deep and serious 
determination on the part of all 
the Soviet people to better them- 
selves through education, as_ this 
is the path toward Ingher financial 
and social standing. 

"That the engineering establish- 
ments visited were certainly pro- 
viding good fundamental engineer- 
ing backgrounds, plus practical in- 
dustrial training in a narrow spe- 
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Primary and secondary pumping 
as developed by B2aG 


cuts heating system operating costs 


Where multiple buildings or multiple zones within a 
building are to be heated with circulated water, Primary 
and Secondary Pumping, as conceived and developed by 
Bell & Gossett engineers, both reduces pump horsepower 
and saves fuel by improving heat control. 


A typical system consists of a primary main contin- 
uously circulated by a B&G Universal Pump, with 
smaller B&G Booster Pumps drawing on the main to 
supply separate heating zones. Each zone pump is under 

ae individual thermostat control, so that each zone can be 
B&G Universal Pumps é , ; 
circulating primary mains. supplied with exactly the amount of heat required by 
its function or exposure. 


Write for free booklet which gives detailed informa- 
tion on this more efficient, more economical method of 
heating with circulated water. 


BELL & GOSSETT 


c OM PAN Y 
Dept. GM-70, Morton Grove, Illinois 


Canadian Licensee: S. A. Armstrong, Ltd., 
1400 O’Connor Drive, Toronto 16, Ontario 


B&G Booster Pumps supplying 
individual heating zones. 


A DIVERSIFIED LINE OF HIGHEST QUALITY PRODUCTS 


Booster Pumps Package Liquid Coolers Refrigeration Compressors Mariow Pumps Heat Exchangers Oil-less Air Compressors 
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Design and Engineering: Stanley Engineering Co., Muscatine, lowa. 
Substructure Contractor: Jens Olsen & Sons Construction Co., Waterloo, lowa. 


Vibroflotation: 


was used to compact sandy soil 
for powerhouse in lowa. 


The new 33,000 KW power plant of Corn Belt Power Cooper- 
ative, Spencer, Iowa, was built on sand compacted by 
Vibroflotation. 680 compactions were made to a depth of 17 
feet below the footings to obtain a minimum 70% relative 
density throughout the building area and 85% relative density 
under the turbine-generator foundation. 


Vibroflots compacting soil at 
Spencer, Iowa. About 244 cu. yd. 
of sand fill was required for each 
penetration, 


VIBROFLOTATION FOUNDATION CO. 


In addition to a substantial cost 
savings, Vibroflotation provided an 
effective solution to the problem of 
eliminating foundation settlement, 
even under exceptionally heavy 
dynamic loads. 


Additional savings were realized 
through elimination of all form 
work for footings. 


Proven applications of foundations 
upon sand total 100+ contracts 
throughout the U.S.A. and Canada. 


Write for Booklet B-28 


930 FORT DUQUESNE BOULEVARD, PITTSBURGH 22, PA. 





cialty, the latter obtained by the 
use of actual industrial equipment. 
{ That the total annual production 
of both engineers and engineering 
technicians is well above that of 
the United States. On the other 
hand, due probably to the lack 
of a large supply of highly skilled 
workers and the consequent need 
for closer supervision and control, 
it is customary in the USSR to use 
engineers much lower down in the 
management scale and in positions 
to which we would not assign en- 
gineers in this country. 

{ That industry plays a very im- 
portant part in the training, guid- 
ance, and examination of both en- 
gineering students and industrial 
workers in all categories. 

{ That women engineers and tech- 
nicians are employed in a wide 
range of technical positions, pos- 
sibly some 30% of the total, al- 
though a smaller percentage reach 
top positions. 

{ That research, or more properly 
development, is widely supported 
by industrial enterprises through 
research contracts with the Insti- 
tutes, through the operation of 
their own separately financed re- 
search institutes, and research 
staffs.” — Walter E. Lobo, in Your 
Consultant, October, 1960. 


Government Engineering Again 
“While many state highway depart- 
ments have to justify the amounts 
they pay private consultants for de- 
sign work, California’s Division of 
Highways last week had to explain 
why it does all its own design work 
and never engages consultants. 

“Critics of the division have 
claimed that its engineering costs 
are running 24.1% of road costs, 
whereas consultants could do the 
work at less than 5%. 

“The division estimate of con- 
sultants costs is almost 50% above 
the average fees reported early this 
year by the National Society of 
Professional Engineers. The NSPE 
figure was 3.55% of construction 
costs.” — Engineering News-Rec- 
ord, October 13, 1960. mead 
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PLANNING THE NEW SCHOOL 


This unusual new high school in 
Darien, Conn. has a present enrollment of 
810 pupils, yet can easily be expanded to 
accommodate the 1200 to 1300 student 
population expected within five years 
Architects Ketchum & Sharp, consulting 
engineers Cosentini Associates, and a 
hard working school building committee 
planned wisely for both present and 
future while keeping square foot costs be- 
low those of Darien schools built in 1948 
and 1951. 


General Contractor — Deering Con- 
struction Company 


Electrical Contractor — Wilton 
Electric, Inc. 
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AT DARIE N ... the need for an efficient 


Electronic Time Control and Program system, free of operation and 
maintenance problems lead to the selection of Stromberg. Depend- 
ably correct clocks and signals are assured by the precision Master 
Time Control which automatically supervises secondary units hourly, 
as well as at 12 hour intervals — and program signals are immediately 
corrected following a power failure. These synchronizing signals oper- 
ate on ordinary lighting circuits — require no special wiring; all 
correction cycles are completed in only 60 seconds. Stromberg’s 
exclusive seven-channel transmitter may be arranged with one 
frequency for clock supervision and the other six for program signals; 
this program unit will handle as many as 1440 signals daily on each 
circuit and is fully modular in that channels can be added as needed 
without new wiring costs. 


Stromberg Automatic Remote Control Center, in any stand- 
ard Stromberg installation, will control all clocks and audible sig- 
nals, as well as automatically program the “on-off” of lighting cen- 
ters, heating and air conditioning and ventilating for optimum cost 
efficiency. And — manual controls permit temporary changes at any 
time without interference with the basic schedule. 

Stromberg offers installation and maintenance service 
throughout U.S.A. and Canada. 

A complete catalog — TIME AND SIGNAL EQUIPMENT 
— prepared for Architects and Engineers — is yours for the asking. 


STROMBERG DIVISION 


GENERAL TIME CORPORATION 
THOMASTON. CONNECTICUT 
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drawout motor controller 
raeyA01 010m conrol 010100 


New SpaceMaker control is the first completely new 
high-voltage motor controller in more than a decade. 
It is the first two-high, 2 to 5 kv control center design 
— so compact that two complete controllers require no 
more floor space or head room than one conventional 
unit. It is also the first controller in its voltage class to 
feature complete drawout construction for unprece- 
dented safety and accessibility. 

Downtime for inspection and maintenance is reduced 
to an absolute minimum. The contactor carriage is 
quickly racked in and out of connect position by means 
of a ratchet door handle. One man can easily roll the 
carriage out of the control enclosure. No fiexible leads 


or bolted connections are involved. Arc chutes and 
barriers simply lift out, and pole pieces rotate to 
completely expose the entire contact structure. Other 
inspection and maintenance procedures are equally 
simplified. 

And, all inspection and maintenance are accom- 
plished in complete safety without the need for de- 
energizing the bus. It is impossible to come in contact 
with “live” parts. Racking of the carriage is done with 
the metal door in closed position. Insulated shutters 
automatically isolate live line connections when the 
contactor is racked out. 
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where one 
used tO 20 


For complete details of the new, years-ahead Space- 
Maker controller, call your nearby A-C representative 
or write Allis-Chalmers, Industrial Equipment Division, 
Milwaukee 1, Wisconsin. 


SpaceMaker is an Allis-Chalmers trademark. 


ALLIS-CHALMERS (4 


A-1405 
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ISOLATED INSTRUMENT COMPARTMENT WITH SEPARATE DOOR 


MOST COMPACT AND ACCESSIBLE SWITCHBOARD AVAILABLE 





& 


NOW YOU GAY CALAN 
. F4 
have fast, safe operation of your 
Stored energy closing is just one of the many big progressive steps forward you will find 
in this all-new I-T-E 13.8 kv switchgear. So is the separate, isolated instrument compart- 
ment ...and the closed door drawout ...and the more compact switchboard! Here is 
new safety, new long life potential, and new greater assurance of uninterrupted service. 


One man can handle the entire maintenance job. The breaker is not only smaller, it’s 
significantly lighter—the result of using new, more modern materials. Phase barriers may 
be easily removed by oné man. Arc chutes can be tilted back. The breaker frame may even 
be flipped over without assistance. With the huge cable makeup area and the easily 
accessible bus, this is truly the easiest to maintain 13.8 kv switchgear yet. 
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DESIGNED EXCLUSIVELY FOR STORED ENERGY 


al 


ANIMAS, JY ALL WAYS 


13.8 kv circuit breakers every time 


If you are about to specify new 13.8 kv switchgear, make sure you get all these I-T-E 
advantages. And right now send for illustrated Bulletin 2800-2B, with complete details. 
Or contact your nearby I-T-E sales office. I-T-E Circuit Breaker Company, 1900 Hamilton 


St., Philadelphia 30, Pa. 


@f}) I-T-E CIRCUIT BREAKER COMPANY 
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“ZYTEL’* 31 INSULATOR 





“oe ee ee 


Protect your services from electrolytic corrosion 


NEW MUELLER: 


IN 


al B 1 ainiaesh. 
Po Ae ea y ; A Ld a 
7 ree i ba a ca 


Here's a simple, effective means of insulating your NOW AVAILABLE... 
services from house piping to reduce pipe deterioration. %" H-10871 Insulated Straight Meter 


“Zytel” 31 nylon insulator prevents metal-to-metal apres , 
contact — wraps completely pain flanged end to insure Coupling with %” Outside I.P. Thread 
more effective insulation. Other construction is the same on Tailpiece — Tailpiece machined 
as Mueller’s H-10890 Water Meter Couplings. They can inside and out. 
be quickly and easily installed...usually on the mg side 1” H-10871 Insulated Straight Meter 
of the meter...in a normal manner. A regular meter 
coupling on the outlet side completes the setting. Coupling with 1” Outside |.P. Thread 
Performance of this water meter coupling has been on Tailpiece — Tailpiece machined 
assured through extensive field and laboratory tests. inside and out. 


% Registered trademark of the DuPont Company 


, MVELLER CO. 
@ Write for complete information on these = ER » . BLCATUR BRE. 


exclusive new couplings and other items in Mueller’s ‘ 2 . men ay — Factories at: Decatur, Chattanooga, Los Angeles 
full line of quality meter setting equipment = In Canada: Mueller, Limited, Sarnia, Ontario 
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IN Most STATES the basic dif- 
ference between tort liability for 
fraud and contractual liability for 
breach of warranty is that the for- 
mer requires an intention to do 
wrong, while the latter requires 
neither negligence nor intention 
and results in strict or absolute lia- 
bility regardless of fault. 

An even more important differ- 
between tort liability and 
contractual liability is that privity 
of contract is vital if the liability 
is in contract but not if the liability 
is in tort. Since tort liability arises 
out of a duty placed on someone 
by operation of law rather than 


ence 


out of the promise of performance 
to a definite person or persons, the 
question in tort 
whether there was privity of con- 
tract, 
duty is owing as a matter of law. 


liability is not 
but simply to whom the 


Since the duty, in tort cases, arises 
by operation of general rules of 
law, it is always owing to persons 
generally or to persons falling in 
certain general categories, rather 
than to specifically identified per- 
Thus 


there is an inherent tendency for 


sons, as in contract cases. 


tort liability to extend to a wider 
circle of persons. 

Tort Aspect of Warranty 
Warranties in the sale of goods are 
regarded as contractual in nature, 
so that privity of contract is re- 
quired in order to maintain an 
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DR. MELVIN NORD 
Registered Engineer 


Attorney at Law 


Third Party Negligence 
Contract and Tort Liability 


action. However, they also have 
some relationship to tort law. Part 
of this is because not all warran- 
ties relating to the sale of goods are 
A statement 
that the goods to be delivered in 


promissory in nature. 


the future will correspond in qual- 
ity to a certain sample is clearly 
promissory in nature, but a repre- 
sentation that the already 
selected do fact correspond 

quality to the sample is not really 
promissory. 


goods 


It is a representation 
of the presently existing state of 
affairs; a promise looks only to the 
future. Nevertheless, such a repre- 
sentation (relating to the quality 
of the goods sold) is also con- 
In essence, it 
is as if it were a promise or under- 


sidered a warranty. 


taking to make good on any dis- 
crepancy between what was repre- 
sented and the actual fact. If this 
representation proves false, there 
may be a contractual 
breach of warranty. 
On the other hand, if there is an 
intentional 


action for 


misrepresentation, the 
normal remedy is in tort, for fraud 
and deceit. 


(Tort liability occurs 
when there is a breach of a duty 
arising by operation of law, rather 


than out of a promise. For example, 
the law places a duty on every 
person not to defraud any other 
person by deceptive representations 
of fact.) Outside of the area of 
sales of goods, a misrepresentation 
of fact is not generally regarded as 


resulting in liability for breach of 
contract. In the law of sales of 
goods, however, a misrepresenta- 
tion of fact may sometimes lead to 
an option to maintain an action, 
either in tort, under a fraud and 
deceit theory, or in contract, under 
a breach of warranty theory. 

So a warranty frequently is not 
really promissory at all, in which 
case it clearly has a tort aspect. 
This is particularly true in the 
most important warranty cases, 
where the warranty is not expressed 
but implied, that is, placed on a 
party by virtue of a rule of law 
rather than by his own act. In 
such a case, although the warranty 
may be treated at law as if it 
were contractual in nature, 
ality it is 
liability. 


in re- 
in the nature of tort 


Establishing Liability 
As cases arise in which plaintiffs, 
in the position of third persons, 
try to establish liability against de- 
fendants, the effort is either to es- 
tablish contract liability by broad- 
ening the definition of privity of 
contract or to establish the exist- 
ence of a duty owing to the plain- 
tiff irrespective of lack of privity 
of contract. Both of these are now 
at work in the law of sales of 
goods, and the law in this region 
is being stretched to fit modern life. 
In some states, recent cases hold 
that a warranty runs with the 





goods if the defendant has been 
guilty of a tort such as negligence 
or fraud. The attitude of the courts 
has been that there is no point 
in being fussy about whether the 
plaintiff wins on the warranty theo- 
ry or on the tort theory, since he 
certainly must win one way or 
the other. While this is true in 
the individual case, the net result 
is to break down the privity con- 
cept in warranty cases, since other 


judges seize on these decisions to 


show that privity is an outworn 
concept in warranty cases. While 
this may not seem to be of any 
real significance, it is actually im- 
portant for several reasons: 

{It obscures the conceptual dif- 
ference between tort and contract 
liability, thereby making this en- 
tire area of law a fuzzy region in 
which analysis and prediction are 
impossible. Cases can only be de- 
cided by a law-making process, not 


by a law-interpretation process. 











tion and installation 


= 
FREEZE-P 


HAWS Free Flowing Fountain 
Service in any Climate! 


For positive Winter Protection against costly “freeze- 
ups” and excessive maintenance of outdoor fountains 

specify HAWS Freeze-Proof Units! Get year round 
drinking service. The choice of style is yours! Freeze- 
Proof Units are available with virtually any style 
fountain from HAWS’ complete line—wall or pedestal, 
single or multiple bubbler. For details on model selec- 


see SWEETS Architectural 


File, or write today for catalog. 


FREEZE-PROOF DRINKING FOUNTAINS 


products of 


HAWS DRINKING FAUCET COMPANY 


1441 Fourth Street * Berkeley 10, California 


Export Dept.: 


19 Columbus Ave. © San Francisco 11, California 





{It accidentally eliminates the re- 
quirement of intention to deceive 
in fraud and deceit cases, and the 
requirement of lack of due care 
in negligence cases, and substitutes 
strict liability. 

{ It accidentally eliminates the de- 
fense of contributory negligence 
in negligence cases. 

{ It accidentally increases the stat- 
ute of limitations period for tort 
actions (from three years for a 
tort action to six years for a con- 
tract action ). 

Extending Liability 

This privity stretching tendency in 
warranty seems to change breach 
of warranty in sale of goods cases 
from a contract liability to a tort 
liability, without adhering to the 
restrictions on tort cases. However, 
it does not really go this far; the 
liability is not generally extended 
to persons at large, only to subse- 
quent owners of the goods. But 
this limitation frequently is a hin- 
drance in trying to achieve justice 
in a particular case. If a manu- 
facturer sells unwholesome food 
to a dealer, and the dealer sells 
it to a customer, in many states 
the customer now has a breach of 
warranty action directly against 
the manufacturer. The question 
which remains is whether the cus- 
tomer’s social guest would have 
a breach of warranty action against 
either the or the 
dealer. 

In a proper case involving dan- 
gerous goods (such as exploding 
pop-bottles ), it has been held that 
the basis of so-called breach of 
warranty cases in these areas is 
strict liability in tort, i.e., that the 
action is in no sense of the word 
a contract action, but rather is one 
founded entirely on tort principles. 
Therefore it does not preclude 
strangers from bringing suit. This 
is at least an effort to make sense 


manufacturer 


out of the law in this area, as well 
as to achieve justice. By calling 
this a strict liability tort, however, 
the court eliminates the require- 
ment of negligence which other 
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BOWATERS 
UTILIZES 
BY-PRODUCT WASTE 
AS FUEL 


At Bowaters Carclina Corporation, Detroit RotoGrate Stoker, with 6 Detroit air swept 
spout refuse distributor feeders, installed under Babcock and Wilcox 2 drum single pass 
steam generator. Steam is produced at 850 psig, 900° F-T.T. Feedwater temperature 
300° F. Combustion air temperature is 350° F. 


Bowaters Carolina Corporation's new plant at Catawba, 
South Carolina uses a Detroit RotoGrate Stoker to 
burn bark refuse under a steam boiler. The installation 
is designed to produce 200,000 pounds of steam per 
hour when burning bark alone. 

Costly waste disposal measures, which in years past 
were common to pulp mill operation, have been 
eliminated. 

Provision is made for future firing of coal either in 
conjunction with bark or separately, and 275,000 
pounds of steam will be produced with this combina- 


tion. Peaks of 300,000 pounds of steam are anticipated. 
Oil and gas burners in the furnace walls are pres- 
ently used for auxiliary firing if refuse fuel is not 
available in sufficient quantity to supply the demand 
for steam. 
Versatile in their ability to burn a broad variety 
of fuels... 


DETROIT ROTOGRATE STOKERS 
. have an established reputation for efficient 
performance. 


DETROIT STOKERS COST LESS: Cost 
equals initial investment plus upkeep 
plus production losses due to equipment 
outage. The tofol is less with Detroit. 


DETROIT STOKER COMPANY 


DIVISION OF UNITED INDUSTRIAL CORPORATION 
Main Office and Works, Monroe, Michigan * District Offices or Representatives in Principal Cities 
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courts have insisted on in similar 
cases. When, in order to eliminate 
privity, a court recognizes the un- 
derlying tort aspect of a warranty 
case, it tends to retain the strict 
liability aspects of the warranty 
action, even where this is not nec- 
with 
eral principles of tort law. 


essary nor consonant gen- 


Service Contracts 


Somewhat similar problems have 
arisen in connection with contracts 


to provide services. If the suit is 
for breach of contract, privity of 
contract is required, and this auto- 
matically precludes third persons 
from maintaining the suit. If the 
suit is in tort, third persons are 
not necessarily precluded, but the 
elements of proof are different, the 
statute of limitations is shorter, 
and there remains the question of 
whether the duty runs to them. 

If the contractor fails to perform 
at all, it is clear that no third per- 





one of 62 million reasons 


why we won’t join in the rat race! 


SALES OFPFICES IN 


68 


Thousands of American schools 
have substandard fire protection. 
Nursing homes and hospitals that 
house the aged, the infirm and the 
sick are often more poorly pro- 
tected. 

Why don’t these, of all places, 
have the finest automatic fire pro- 
tection money can buy? 

The answer, of course, is some- 
where, someone compromised pro- 
tection for price! 

State fire codes set minimum 
standards... but you who hate this 
compromise know there is a wide 
gap between the intent and the 
interpretation of the law... that 
your best developed plans and 
specifications are too often 
watered down through misguided 
economy. 

In making fire alarm systems, 
Autocall will continue to build up 
to a standard and not down to a 
price. In short we refuse to join 
in the competitive “rat race” by 
building inadequate equipment at 
the expense of snuffed out lives 
and burned out jobs. 

There are other reputable manu- 
facturers who feel as we do. You 
are not alone in your efforts to 
provide the best in fire protection 
for all your projects. 


THE AUTOCALL COMPANY 
SHELBY 2, OHIO 


PRINCIPAL CITIES 





son can complain on either a tort 
theory or a contract theory, even 
though he would have received 
some incidental benefit from the 
work if it had been performed. 
There was no intention to benefit 
him directly, nor is he a party to 
the contract, nor an assignee; he 
lacks privity of contract. It may 
be true that the contractor had a 
duty of care, on account of the 
existence of the contract, and that 
he may negligently have failed to 
fulfill this duty, but the duty to do 
the work existed only because of 
his promise, and thus ran only to 
persons in privity. There has been 
no tort. 

Conversely, if the contractor 
starts to perform the work, and 
does it ina negligent manner, sev- 
eral consequences follow. The 
promised party can maintain an 
action for breach of contract, since 
the duty of care arose out of the 
contract. Alternatively, he can 
maintain an action in tort for negli- 
gence, in accordance with general 
principles. According to a_ basic 
principle of negligence law, if a 
person engages in an activity which 
may cause injury to someone else 
unless performed with reasonable 
care, he has a duty, arising by 
operation of law, to exercise rea- 
sonable care. The first question 
in such cases is to whom the duty 
of care extends. All courts agree 
that it extends to any foreseeable 
plaintiff, that is, to any person 
whom it is reasonably foreseeable 
may be injured by the activity if 
not carefully performed. Obviously, 
this includes all persons who are 
in privity of contract with the de- 
fendant, since the whole object of 
the performance is to benefit them. 
This does not necessarily mean 
that the duty extends only to such 
persons, since there may be other 
foreseeable plaintiffs. In order to 
determine whether or not the tort 
duty runs to a particular plaintiff, 
therefore, it is a sufficient but not 
a necessary condition that he be 
in privity of contract. _- 

(Next month: Tort Liability.) 
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Designed to insure more efficient operation of 
your system regardless of what it handles... 
steam, air, oil, water, gas or chemicals. 


For maximum performance and protection with minimum mainte- 
nance, specify these value-packed STRONG steam specialities .. . 


TRAPS: Inverted or Open Bucket, Ball Float, Thermostatic, Float, 
& Thermostatic, Vacuum, Pumping or Lifting traps. 


STRAINERS: Screwed or flanged line strainers — choice of materials, 
positive protection in new product designs or plant installations. 


VALVES: Pressure Reducing and Regulating types; Block Steel Flow 
Control Valves. 


and other performance-proved related products. 


e Extra-heavy at critical points . . . pre-tested . . . many inter- 
changeable parts . . . wear-resistant ANUM-METL and stainless 
steel used extensively. 


e All are backed by STRONG'S guarantee of complete satisfaction 
and over 50 years experience. 


@ Stocks are carried by over 250 Industrial Distributors in U. S. 
and Canada, and by American Export Distributors around the world, 


© Wide range of sizes and capacities. 


FOR FAST 
AND RELIABLE LAAN 
SERVICE... Buy from your local Industrial Distributor 
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KILLARK...THE MOST COMPLETE 
of ALUMINUM FITTINGS and 


One source for all your fitting needs 
FEATURING... 


e Durable, lightweight all-aluminum construction 

e Rustproof, corrosion-proof 

e For standard and hazardous locations 

e Fast, dependable deliveries from 19 strategic warehouse locations 
e Backed by over 40 years’ experience 


STANDARD LOCATIONS 


Ga Paul 





PLUGS & RECEPTACI 


ELECTRIC MANUFACTURING COMPANY 
VANDEVENTER AND EASTON AVE. «+ ST LOUIS 13. MO. 
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and FASTEST-EXPANDING LINE 
FIXTURES IN AMERICA ! 


SWITCH RACK EQUIPMENT—EXPLOSION & WEATHERPROOF 


DISCONNECT "T © 
SWITCHES : 


CIRCUIT BREAKERS MOTOR STARTERS 


LIGHTING FIXTURES FOR HAZARDOUS LOCATIONS 


Explosion-Proof Vapor-Proof Dust-Tight 








I 
“@ 


Send for Illustrated Literature 


KIWLLARK ELECTRIC MFG. CO. 

Vandeventer & Easton, St. Lovis 13, Mo. 

Gentlemen: Please send me following material: 
(1) Explesion-Proof Fittings Catalog No. 13 
(_] Condensed Catalog No. 59 
(_] Vapor-Tight Light Fixtures Catalog No. 12 
(_] Circuit Breakers Catalog No. 17 














me City Zone____State 


SOLD THROUGH LEADING DISTRIBUTORS’ 
WAREHOUSE STOCKS IN NINETEEN CITIES 
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No ‘Clogged Orifices — No Sticky Valves 
No Diaphragm Rupture install the improved 


FISHER 
92B wit 


as Pipe plug directly over bleed orifice for cleaning ease 
£3 Bleed orifice designed to reduce plugging 

$e Stainless steel diaphragms for maximum strength 
4) One-piece stainless steel inner valve and stem 

5] Stainless steel seat ground at 60° angle 

6) Inconel valve spring resists corrosion 

© Bellows seal eliminates pilot valve sticking 

© Pilot vaive seat of hardened stainless steel 

© Removable strainer to protect pilot valve seat 

10) Pipe plug for easy strainer flushing 


Now Available in Tough High Strength Nodular Iron 
For Pressures Up To 300 psi 


Here's a pilot operated, pressure reducing valve designed 
to minimize problems inherent in steam service. Fisher 
92B is a completely self-contained unit. It is especially 
desirable for use where air or gas is not available as an 
operating medium. 

Once installed the 92B is easily maintained. The bleed 
orifice can be cleaned by removing one fitting. 


| PRESSURE RATINGS AND SIZES 


"= 2" 
- 6" 


MODULAR 
tROW = 


The inner valve, seat ring and main spring can all be 
reached through the blind flange. The 92B reduces inlet 
pressures up to 300 psi down to outlet pressures from 2 
to 150 psi. Precision construction of the pilot gives the 
valve exceptionally close accuracy. 


NODULAR IRON CONSTRUCTION 


The 92B is now available in Type 60-45-15 Nodular 
(ductile) iron (ASTM No. A395-56T). This extremely 
tough, high strength iron can be cast into the intricate 
shapes of the 92B and still retain full strength and pres- 
sure tightness. In addition Nodular iron resists corrosion, 
extreme heat and thermal shock. Precision machining 
plus rugged Nodular iron construction adds up to this 
notably improved version of the time-tested 92B. 


WRITE TODAY FOR FULL DETAILS 
ASK FOR BULLETIN D-92B 


IF IT FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa / Woodstock, Ontario / Rochester, England 


BUTTERFLY VALVE DIVISION: CONTINENTAL EQUIPMENT COMPANY, CORAOPOLIS, PA. 


SINCE 1880 
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The High Spots 


CEC Insignia 


The Consulting Engineers Coun- 
cil reports that its new insignia 
—a three pointed star set in a cir- 
cle —is gaining in popularity and 
use within the profession. The 
insignia, which was adopted at the 
CEC annual meeting last May in 
Oregon, was designed for use on 
stationary, publications, telephone 
listings, and banners. It may not, 
however, be used on drawings. 

The designer of the emblem, W. 
O. Stevens, of W. O. Stevens & 
Company, Mercer Island, Wash- 
ington, said the insignia was not in- 
tended as a trade-mark, Rather, 
he said, it is “an index of perform- 
ance of professional integrity... 
intended to convey the standards 
of ...the Council.” 


Ventura County Development 


The Los Angeles consulting engi- 
neering firm of Wilsey, Ham & 
Blair has been retained to make a 
three-year study as a basis for a 
25 year development plan in Ven- 
tura County, California. Ventura 
County borders Los Angeles Coun- 
ty, and is growing rapidly in con- 
junction with Los Angeles. 


Uniform Building Code for Florida 


Governor Leroy Collins of Florida 
has appointed a committee of en- 
gineers and architects to study the 
damage caused by recent hurri- 
canes and to make recommenda- 
tions for a new state-wide build- 
ing code. Members of the com- 
mittee pointed out that, although 
this year’s hurricanes were not the 
niost violent in history, they caused 
a great deal of damage, partly be- 
cause of inadequate building codes. 
For instance, much of the damage 
to homes was blamed on the pop- 
ularity of the low-pitched roof: 
high, steep roofs stay on because 
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they are pushed down by the wind; 
low pitched roofs are extremely 
vulnerable — one with a 2% in. x 12- 
ft pitch and a 40-ft ridge has as 
much lifting power in a high wind 
as a DC-6 plane. 
Governor Collins 
not want the report drawn up, 
then left on a shelf somewhere 
until another hurricane strikes. At 
present, nearly every city in Flori- 
da has its own building code, and 
these differ from city to city. 


said he did 


New Building Code for St. Louis 


The Missouri Association of Con- 
sulting Engineers is backing a pro- 
posed new building code for the 
city of St. Louis. The old code 
specifies the material which must 
be used for such characteristics as 
strength and fire resistance. The 
new code, drawn up by a group 
of engineers and other construc- 
tion personnel, is based on per- 
formance, specifying only what the 
material must do, not what it must 
be. The city administration has 


backed the proposed change in the 


code, calling it essential to local 
redevelopment projects. 


Feather River Project 


Voters in the state of California 
have approved the largest bond 
issue ever authorized by a state — 
$1% billion to carry out a north- 
to-south water development plan. 
The issue passed by a very narrow 
margin. Approval for the project 
came from the areas which will 
immediately benefit from it: sec- 
tions in the north where the annual 
flooding will be prevented; and 
sections in the south which will 
receive the much-needed water. 
The project is expected to take 
at least 20 years to complete. Major 
items in the plan are an earth 
filled dam near Oroville, on the 


Feather River, and a 540-mile aque- 
duct. The dam, which at 735 feet 
above the river bed would be the 
world’s largest, is the most con- 
troversial part of the scheme, and 
may eventually be scaled down. 

Meanwhile, the first work on 
the aqueduct is scheduled to begin 
in spring of 1962. 


New Bidding Plan 


The Mechanical Specialty Con- 
tractors’ Association of Chicago 
has drawn up a new system of 
bidding, which is said to eliminate 
bid shopping, bid peddling, and 
broker contractors. Known as the 
“Chicago plan,” it calls for sepa- 
rate specifications for each of the 
four categories of mechanical spe- 
cialty work: plumbing and sewer 
age; heating, piping, refrigeration, 
and automatic temperature con- 
trol systems; ventilation and distri- 
bution systems for conditioned air; 
and electrical installations. Its pro- 
ponents claim the Chicago plan is 
far more effective than bid listing 
or bid depositories. 


State Department of Architecture? 
The Mississippi State Building 
Commission has appointed a three- 
man subcommittee to negotiate in- 
dividually with architects on fees 
for state construction, State repre- 
sentative George Cossar said that 
the negotiating subcommittee 
would either reach agreement with 
architects on fees, or set up their 





* "MARKETS UNLIMITED” * 


3-PHASE POWER 


from 


re PHASE 


POWER A Phase 


HOME 

AIR CONDITIONING 
AND WORKSHOPS 
No three phase wiring 
necessary. The 
Add-A-Phase opens 
the air conditioning 
market to you. 


INDUSTRY 


Location may make 
three phase wiring 
prohibitive. The Add-A- 
Phase permits use of 
3-Phase equipment 
without 3-Phase wiring. 


FARMS... 
IRRIGATION 


Inaccessable locations 


dictate an Add-A-Phase. 


Modern “automated” 

farm may require 

multiple Add-A-Phase 
© installations 


WATER WORKS 

. SEWAGE 

Rural expansion assures 
a growing market for 
the Add-A-Phase. No 
loss of workpower 

with the Add-A-Phase. 


OIL FIELDS 


Years of constant 

oil field pumping 

proves durability of 

Add-A-Phase without 
e maintenance calls 


POWER CONVERTER 
100% 


Unity Power Factor 


rated load 
Balanced Currents 


No loss of Work Power 
Write for Complete Ir formation 


ADD-A-PHASE 

Div. System Analyzer Corp., Nokomis, IIlinois 
Gentlemen: Please send, without obligation, com- 
plete details on your ADD-A-PHASE Power Converter 


Name Title 


Company 
Address 
City 
State 


oEE FOR YOURSELF package 
includes many case histories of the 
success of the Add-A-Phase . 
years of trouble free use. IF YOU 
HAVE A SPECIFIC ELECTRIC POWER 
PROBLEM GIVE US THE DETAILS 
FOR RECOMMENDATION 


| 
e 





own architectural departments. 
Architects in Mississippi have com- 
plained of the state’s reluctance 
to pay their suggested fee of 6 per- 
cent, noting that increases in en- 
gineérs’ fees are raising the archi- 
tect’s overhead. 


Prestressed Concrete Ratings 

On the basis of specifications out- 
lined in the Uniform Building 
Code, the Board of Examiners of 
the City and County of San Fran- 
cisco has voted to recognize pre- 
stressed concrete construction. Fire 
resistance ratings for prestressed 
concrete were established closely 
following those listed in section 
215.3 of the American Concrete 
Institute and the American Society 
of Civil Engineers’ Joint Commit- 


tee Recommendations. 


Leasing Utilities 

firm, known as Utilities 
Leasing Corporation, has been es- 
tablished in Florida to help the 
building industry get around a 
recent state ruling against the use 
of septic tanks in commercial and 
industrial projects. ULC provides 
the utilities, 
regulations, and then leases or sells 


A new 


to conform to state 


them to the owners. 


Women in Construction 


Mrs. Acker, of Dallas, 
unanimously elected national pres- 


Lois was 
ident of the Association of Women 
in Construction for the year 1960- 
61. Mrs. 
assistant and staff member of the 


Acker is an administrative 


Dallas architect-engineer firm of 
George C. Dahl. 


The Engineer as a Writer 


Stevens Institute of Technology 
has joined the ever growing list 
of organizations concerned over the 
aver. ge engineer's inability to ex- 
press himself clearly — or at least, 


clearly 


y enough to satisfy his crit- 
Tk. trouble, according to the 


pre. -ssors at Stevens, is not lack 
of training in grammar and vocab- 
ulary, but incomplete thinking. In 


order to help budding engineers 


learn to assemble their thoughts 
fully and express themselves clear- 
ly, the school has inaugurated 
required course in “clear writing.” 
Freshmen will write themes on 
various subjects as an integrated 
part of their education in other 
fields. For instance, math students 
this year have to write two papers 
on calculus. Stevens authorities say 
the course has been so successful it 
will probably be kept as a perma- 
nent part of the curriculum. 


Coeds Study Engineering 

Rensselaer Polytechnic _ Institute 
has announced a new program of 
affiliation with its Troy, New York, 
neighbor, Russell Sage College, a 
girl’s liberal arts school. The girls 
from Russell Sage will be able to 
take math and science courses at 
Rensselaer, 
engineering, architecture, or sci- 
ence. The presidents of the two 
schools hope to accomplish two 
goals: increase the number of sci- 
and make more efficient 
use of available facilities. 


and earn degrees in 


entists, 


Motorists’ Dream 

This year’s fall meeting of the U. S. 
Committee of the International 
Commission on Illumination heard 
a report on the latest super high- 
way in Holland — a_no-speed- 
divided road _be- 
tween Rotterdam and The Hague, 
with continuous illumination three 
times that of comparable American 


limit four-lane 


roads. The Dutch use four sodium 


laups on 40-ft poles, delivering 
about 85,000 lumens per pole. The 
average in this country is about 
20,000 lumens per pole. 


Continuous Power from Tides 


An experimental French hydro- 
electric power plant at St. Malo 
has been put into commercial oper- 
This first full time 
plant operating solely on_ tidal 
force. The unit is in the category 


ation. is the 


of low head hydroelectric projects, 
and is capable of absorbing peak 
demands in an electric power grid. 
The plant can operate alternately 
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acoresmar-lelelaicola 


elevonics”™.. 


Giffels & Rossetti, Architects-Engineers The 0. W. Burke Company, General Contractor 


a new concept of convention center elevatoring 





EMBLEM OF 
EXCELLENCE 

IN VERTICAL 
TRANSPORTATION 





for magnificent COBO HALL 


Convention hall elevatoring has its own special problems. And for Detroit’s 
vast new Cobo Hall, where it is said no foreseen convention is too large to handle, 
there were some special special problems. 

Here’s how they were solved by a specialized system of Haughton elec- 
tronically controlled elevators. 

Designers knew that before and after scheduled events, building traffic 
would mean a heavy demand for elevator service between parking areas (base- 
ment, first and roof floors) and second floor. At other times, comparatively 
light traffic could be expected between all floors. 

Five Haughton automatic units were installed. Cars are big—six feet deep 
and eight feet wide. A bank of three serves basement, first, second and roof 
levels. Two cars serve first, second and third floors for lesser traffic needs. All 
units are motivated by an amazing “electronic brain” that anticipates service 
needs and dispatches cars at proper time and in proper sequence. 

The complete reliability of Haughton vertical transportation is thoroughly 
recognized by building professionals and owners. We will be glad to provide 
you with complete information on Haughton design, modernization and mainte- 
nance capabilities. 

%& Haughton’s advanced program in elevator systems research 

and engineering, with specific emphasis on the creative applica- 

from tion of electronic devices and instrumentation for betterment 
of systems design and performance. 


haughton s « « New concepts in 


vertical transportation for buildings of every type 


HAUGHTON ELEVATOR COMPANY ©¢ Division of Toledo Scale Corporation, Toledo 9, Ohio 
PASSENGER AND FREIGHT ELEVATORS + ESCALATORS 


SPECIFY 





available for every requirement 
SCHOOL 
INDUSTRIAL 
INSTITUTIONAL 
EVACUATION 


PAGING 
INTERCOM 


designed and bullt so you can 
SPECIFY WITH CONFIDENCE 


Engineered and built by pioneers 
in communications, RAULAND 
Sound Systems are available for 
unlimited applications. There is a 
complete choice of program facil- 
ities and features, including mul- 
tiple microphone use, emergency 
or evacuation announce, remote 
control, etc. 

Also available are RAULAND’S 
famous Amplicall intercom sys- 
tems in a wide choice of models 
for every desired function. 

School, Industrial and Institu- 
tional systems can be designed to 
your exact requirements from 
standard panels, to RAULAND’S 
traditional high engineering 
standards. 

RAULAND distributors are lo- 
cated everywhere. 


ENGINEERING HELP 


Our new Manual of School Sys- 
tem Specifications is available | 
to consulting engineers. In- 
cludes general and typical | 
specs; covers classroom | 
speaker assemblies, call 
switches, microphones, audi- 
torium systems, etc. 


Ask on your letterhead for this 
iq gineering help. 


RAULAND-BORG CORPORATION 


3535-D Addison St., Chicago 18, lil. 
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as a generator or pump. During 
the peak load hours, the tide, or 
water from the head storage, turns 
the turbines; during slack hours, 
the turbines are used as pumps to 
refiill the storage reservoir. 


Engineers’ Rebellion? 

Russian scientists and engineers, 
according to professor Albert Par- 
ry, of Colgate University, are re- 
belling against the Soviet leader- 
ship of Communist bureaucrats. 
Doctor Parry, addressing a grad- 
uate group at Case Institute of 
Technology, said there is an un- 
publicized struggle for power go- 
ing on within Russia, as the tech- 
nical intelligentsia becomes resent- 
ful of the politicians who claim 
credit for the work that is being 
done by scientists. 

The Communist hierarchy, in an 
attempt to control this, is care- 
fully picking for command posts 
only those men known to be loyal 
to the party. This was illustrated 
recently when Khrushchev ap- 
pointed a new commander in chief 
of rocket forces, to replace Mar- 
shall Nedelin, who was killed in 
a plane crash. The new man is a 
staunch party member, with a seat 
on the Central Committee — but 
no training in rockets or missiles. 


Goal... More Money 


Separate and unconnected news 
releases from two different groups 
may help explain the American 
way of life. The chairman of the 
General Electric Company, Ralph 
]. Cordiner, told members of the 
National 
that the overriding aspiration com- 


Foreign Trade Council 


mon to all people in the world is 
the “irresistible determination to 
achieve new and higher levels of 
economic development . . . on the 
whole it is an ambition so widely 
held that it can help unite people 
in free nations and build better 
understanding among them.” Cor- 
diners point was that the free 
world must help to make this 
dream a reality. At about the same 
time, Alan C. Filley wrote an ar- 


ticle in the American Management 
Association’s Personnel magazine, 
pointing to the shorter work week 
as an explanation for the increase 
in “moonlighting” over the past 
decade. As a man increases his 
productivity, it takes him less time 
to complete his job, he gets a 
shorter work week — then he can 
go out and look for a second job 
and make even more money. This 
substantially backs up Cordiner’s 
theories. 


In Praise of Landrum-Griffin 


The White House has received a 
report from Secretary of Labor 
James P. Mitchell praising the 
Landrum-Griffin bill, officially 
known under the designation of 
the Labor-Management Reporting 
and Disclosures Act of 1959. 
The Cabinet office said that much 
progress has been made in achiev- 
ing protection of rights and free- 
doms of individual union members, 
including the basic right to free 
and secret election of officers; safe- 
guarding workers’ funds in union 
treasuries against misuse; and ad- 
vancing true and responsible col- 
lective bargaining. 
“Reports show that in 
cases, 


many 
Secretary Mitchell wrote 
President Eisenhower, “workers 
have their democratic 
rights to manage the affairs of 
their unions where these rights 
had been lost or denied.” 


regained 


Salt Water Hassle 


Ionics, Incorporated, of Cambridge, 
Massachusetts, has questioned the 
actions of the U. S. Department 
of the Interior in awarding a half- 
million dollar salt water conver- 
sion plant contract to a Japanese 
firm, Asahi Chemical Industries 
Company. lonics spokesmen 
charged that “technically unsound 
and legally questionable” actions 
by Interior officials may handicap 
the national effort to develop a 
practical desalination program. 
The contract in question is for 
the construction of a test plant for 
converting 250,000 gallons a day 
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Cinipael guein 


Hot Water 





Venturi-Action Mixing Tube 
plays 4 triple role: 


I] It starts by mixing entra 
the boiler with water entering th 


ined water from 
e boiler. 


the tube, temperature 


ugh 
ae he surrounding water. 


is further modified by t 


cts 

3 t action at the end of the tube oer 
é ard and outward agains 

ee hell, providing cir- 


outer confines of the 8s 
culation pattern unequalled in any other hot 


water boiler. 











For sizes to 11,720,000 Btu’s/hr., 
write for catalog CCW-13. 
For sizes to 20,100,000 Btu’s/hr., 
write for catalog CFW-13. 


Fire-Tube and Water-Tube PACKAGED BOILERS 


for STEAM or HOT WATER 


SUPERIOR COMBUSTION INDUSTRIES INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N. Y. 
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Venturi- 
Action 

Mixing- 
Tube 





ERCca 


This new Superior Hot Water Boiler eliminates the 
problems resulting from the use of steam boilers 
for hot-water heating. Most of these stem from im- 
proper circulation within the boiler. 

Its newly designed Venturi-Action Mixing-Tube 
achieves a more effective use of the natural flow 
pattern for maximum efficiency in hot water heating. 

In addition to its special hot-water design, features 
include 4-pass down-draft design, 5 sq. ft. of heating 
surface per bhp., built-in induced draft, fully auto- 
matic operation firing gas, oil or both, and a host of 
other features described in detail in the new catalog 
illustrated at left. 


ae PRIOR 


PACKAGED BOILERS 





UNIQUE CROSS-BAR 
In WELDED GRATING 


means 

¢ Extra Safety Under Foot 

¢ Strongest, Most Durable Weld 
* Quality at a Low Cost 


The special cross-bar in 
IRVICO “‘Gripweld”’ grating 
has a unique, 
raised surface pattern 
that gives maximum traction 
under foot. It sheds skiddy 
substances readily. The ‘‘Gripweld”’ 
surface is all metal—it contains 
no sandy or gritty material that may become 
dangerously packed with oil or grease. 


The cross-bar, especially designed, provides 
the strongest possible weld to the deep load-bearing bars. 
Modern fabrication, by simultaneous application 
of hydraulic pressure and electric current, makes 
‘“Gripweld”’ a rigid, one-piece grating that is 
remarkably strong and durable, yet low in cost. 


When you need grating, especially suited for use wherever 
surefooted safety is required, choose IRVICO “Gripweld.”’ 


* 


When you buy IRVICO GRATING you get 
these free services: 


e DIMENSIONAL DRAWINGS FOR YOUR APPROVAL 
@ ERECTION DRAWINGS FOR EASY INSTALLATION 
@ PRESHIPMENT INSPECTION 

... PLUS half a century of experience. 


* 


Manufacturers of all types of grating and treads 
in various metals 


Write for Catalog 


IRVING SUBWAY 
GRATING CO., Inc. 


ORIGINATORS OF THE GRATING INDUSTRY 
Offices and Plants at 

5056 27th ST., LONG ISLAND CITY 1, N. Y. 

1856 10th ST., OAKLAND 10, CALIFORNIA 





at Webster, South Dakota. The 
plant will operate on the electro- 
dialysis process, for which Ionics 
holds basic patents in the U. S. 
and Japan. lonics currently has a 
patent infringement suit pending 
against Asahi in a Japanese court. 


More Cement for Asia 

The government of West Pakistan, 
on the advice of a team of Ameri- 
can consultants, is planning con- 
struction of three new cement 
plants, to be financed by the World 
Bank, The new plants, which will 
cost about $21 million, will in- 
crease Pakistan’s cement produc- 
tion by 70 percent. 


Fresh Water for Israel 

The Israeli Ministry of Develop- 
ment has announced encouraging 
results in extensive tests with the 
Zarchin method of desalinating 
sea water. Zarchin and _ several 
other Israeli officials are currently 
in the U. S. to expedite work on an 
industrial desalination plant to be 
built next year in Elat, Israel. 


New Publications 


* The Water Pollution Control Fed- 
eration has published a_ technical 
paper describing the use of two 
experimental high-rate digesters at 
the New York City pollution con- 
trol project. The high-rate installa- 
tions were converted from standard 
digesters at the Jamaica Bay sta- 
tion. Copies of the study, Reprint 
£439 are available without cost 
from Dorr-Oliver, Incorporated, 
Starnford, Connecticut. 

{ The Highway Research Board has 
released a bulletin on soil com- 
paction and proof-rolling of sub- 
grades. It contains four papers on 
the subject, presented at the 
Board’s annual meeting. The book- 
let, Bulletin 254, is available from 
the Highway Research Board, 2101 
Constitution Avenue, Washington 
25, D. C. Price: $1.00. 

€ The ‘Air Pollution Control Dis- 
trict of Los Angeles County has 
recommended a brochure put out 
by the Air Pollution Foundation, 
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gam DARLING 

ni SPECIALIZES 
IN SPECIAL 
VALVES 


engineering: production For example, below is one of fifty-five Darling high 
temperature valves produced for a large overseas 
petrochemical plant. Sizes range from 3” to 36”. 


! : These valves operate at 1100 degrees every 
CLOSE 15 minutes. They’re designed for service 24 hours 
TOLERANCE” a day, 7 days a week, and for years of 
machining know-how continuous, maintenance-free operation. 
This is typical of Darling’s production know- 
how on valves for special service requirements. 
Bring your special valve problems to Darling. 


DARLING VALVE & MANUFACTURING COMPANY 


Williamsport 5, Pa. 
Manufactured in Canada by 
] ALY ES Sandilands Valve Manufacturing Co., Lid., Galt 19, Ont. 
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Examples of Johnston Versatility: Air Pollution and Smog. The pub- 


enemnenn een. lication gives a summary of the 
Designed to pump present known facts about air pol- 
eerccicng- na cage lution. Copies are available with- 
storage tanks. 
out cost from the Los Angeles 
County Air Pollution Control Dis- 
trict, or from the Air Pollution 
Foundation, 2556 Mission Street, 
San Marino, California. 
{ The New York State Association 
of Consulting Engineers has pub- 
lished a Manual of Consulting En- 
gineering Practice, outlining the 
group’s recommendations on pro- 
cedures for obtaining services, types 
ans of services performed, methods 
SUCTION AND DISCHARGE used to establish fees, and a sched- 
ABOVE GRADE — ule of minimum fees. Inquiries 
perfect process or ' : 
in-line pump. should be sent to the Consulting 
! Engineers Council, 326 Reisch 
BELOW-GRADE SUCTION — Building, Springfield, Illinois. 
ABOVE-GRADE DISCHARGE — € The aliens of thn wae 
popular for line le proceedings of the Yo 
booster service. technical sessions of the Interna- 
tional Commission on Illumination 
have been published in four vol- 


ILE VE RTICALS BY JOHNSTON umes, covering Sources of Radia- 


tion, Lighting Technology, Light- 
FOR VOLATILE FLUIDS ing Applications, and Lighting for 


GASOLINE - CRUDE OIL - AMMONIA - L-P GASES Transport. Price of the four vol- 


{to 0 PIPE LINES - REFINERIES - AIRPORTS . 
hie and /OF ume set is $20. Orders should be 


tion head rail sent to T. D. Wakefield, The Wake- 
field Company, Vermilion, Ohio. 
{ The Building Research Institute 
has published Cleaning and Purifi- 
cation of Air in Buildings, the find- 
ings of last year’s Spring Confer- 
ence. The material is generally di- 
rected toward the decontamination 
and air conditioning requirements 
of hospitals. Publication 797, Build- 
ing Research Institute, 2101 Con- 
stitution Avenue N. W., Washing- 
L ton 25, D. C. $4.00. 

= po € The Industrial and Commercial 
ical -| Power Systems Committee of the 


COMBINATION WET PIT BOOSTER, American Institute of Electrical 
TURBINE-PROPELLER TRANSFER OR ge: i . 
STRIPPING PUMP— CIRCULATING PUMP — Engineers recommends a new 


maximum suction lift no expensive priming transaction paper published by 


thout lock 4 aa. i. » ’ 
manuel prenudooiatech iain ; AIEE, AC System Voltage Nomen- 
TED FLEXIBILITY — Johnstons fit any piping layout — e clature for Industrial and Com- 
satisfy virtually all pumping requirements. DIRECT DISPENSING — : 
Sihtnicintar al mercial Power Systems. The book- 
CHECK THESE OTHER FEATURES: Economy of higher wre tari eam. laneaeh 
et attempts to standardize voltage 
speeds; Non-overloading power characteristics; and chemicals. : 
Steep head-capacity stability. nomenclature as used by engineers, 


For complete details and typical applications, write manufacturers, and clients. Paper 
Sor eateries tthe. number 60-1182, $1.00 (0.50 to 
AIEE members) from AIEE, 33 


Versatile JOH NSTON PUMP COM PANY West 39th St., N. Y.18, N.Y. @@ 


Vertica/s by A DIVISION OF THE YOUNGSTOWN SHEET AND TUBE COMPANY 


3272 E. Foothill Blvd., Pasadena, California 
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| Anwouncine 


the ARROW Trees 


JAD RELAY 


+165°F 









RELIABLE AND ACCURATE PROTECTION REGARDLESS OF HEAT OR COLD 


Here, for the first time, is a compact overload 
relay that compensates for both heat and cold, 
operating on the same time curve at all tem- 
peratures from -20°F to 165° F. Compensation is 
completely automatic. No field adjustment is 
needed. Operating mechanism is simple, rugged 
and dependable. 

This performance is made possible by the exclu- 
sive Arrow-Hart “Balancing Bi-Metal” which is 
located in a separate compartment and is not; 


therefore, affected by heat applied to the working 
bi-metal. 


e MUCH SMALLER SIZE... than any other comparable 
unit now available. Base size is the same as stand- 
ard A-H Overload Relays. 

e USES STANDARD HEATERS . . . and works equally well 
with either quick-trip or regular type. 

e COMPENSATES AUTOMATICALLY for both heat or cold, 
by means of an exclusive, “Balancing Bi-Metal” 


SEE NEXT PAGE FOR CONSTRUCTION DETAILS and ADDITIONAL DATA ~ 


THE ARROW-HART 


Effective through a temperature range from 
—20°F to 165°F. 

e DEPENDABLE IN OPERATION .. 
ments of any kind. 


e AVAILABLE... with all A-H Starters. Ratings 
from 25 to 300 amperes, continuous current. 
Normally supplied with manual reset. If desired, 
relays can be equipped with a change-over lever 
that provides manual or automatic reset, as re- 
quired 


IDEAL FOR USE. 


OUTDOORS ...... in oil fields and other 
installations subjected to wide seasonal or daily 
changes in ambient temperatures. 


INDOORS. . __ for control installations lo- 
cated near boilers, furnaces, heating units or 
refrigeration equipment and subjected to wide 
daily changes in ambient temperature. 


. and requires no adjust- 





& HEGEMAN ELECTRIC CO., HARTFORD 6, CONNECTICUT 





-- Pe 









DEPENDAE 
A WIDE RA 


As shown in the accompan 

the working bi-metal and f 

sating bi-metal are identical 1 
construction and are joined b 

pling bar. As the ambient temp 

rises above 72°F, the compensat 

metal operates through the coupling 

to move the working bi-metal in ord 
to maintain its distance from the 
arm. Similarly, as the ambient tempera-* 
ture falls below 72°F, the compensating 
bi-metal operates to maintain its dis- 
tance from the trip arm. Therefore, trip- 
ping time remains the same regardless 
of temperature. Switching mechanism 
itself employs the same positive snap- 
action featured in all Arrow-Hart Over- 
load Relays. The calibrating screw 
permits precise setting. This screw is set 
and sealed at the factory and requires 
no further adjustment. 


PERCENT Q 


SEND NOW FOR COMPLETE INFORMATION 


COMPARABLE IN SIZE TO 
STANDARD ARROW-HART O.L. RELAYS 





Standard 
O.L. Relay 


Ambient Compensated 
O.L. Relay 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 

10 Hartford 6, Connecticut 
MOTOR CONTROL DIVISION 

Please send me complete information on the new Arrow- 

Hart Ambient Compensated Overload Relays with exclusive 

“Balancing Bi-Metal” Mechanism 


3 Hawthorn Street 


name 
position 
company 

co. address 


city 


AMBIENT COMPENSATED «: 
OVERLOAD RELAYS © 


WITH “BALANCING BI-METAL“ 


x 
SS ‘ wits 
SS wey * 
iS 
page 
CF Ein 


STANDARD HEATER CURVE (NOMINAL) 
QUICK TRIP HEATER CURVE (NOMINAL) 
TOLERANCE BANDS 


250-230 


; 125-115 


ey Ses. See ee 


MAIN BI-METAL 









ayy 
reine VW ' 


SNAP ACTION 
SWITCHING 
MECHANISM 


oe 


CALIBRATING SCREW COMPENSATING 


FACTORY SET AND SEALED 


PATENT NO. 2,908,786 


OPERATES ON THE SAME TIME CURVE AT ALL 
TEMPERATURES FROM — 20°F TO 165°F! 


ARROW © HART 


LhualeG since (890 


MOTOR CONTROLS - ENCLOSED SWITCHES 
APPLIANCE SWITCHES WIRING DEVICES 
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HERE’S wHy Verti-Line pumps cIvE 


MORE PERFORMANCE... 
LONGER LIFE 


for your Pump Dollar! 


Whenever you have an industrial, municipal, or agricultural 
pumping job calling for dependable pump service, specify the 
pumps with over a half-century of know-how behind them— 
Layne & Bowler “Verti-Line’” Pumps. These advanced features 
are typical of “‘Verti-Line”’ pump construction... 


“MOLY” IRON AT NO EXTRA COST! 


its own modern 


LONGER-LIVED oy 
Layne & Bowler maintains ‘ ndardize = 
ae F pong iron techniques at 
foundry runs tae photo: 

wig finer grainet 

microgra . an 

than the gra , 

pump manufac , 

shock-resistant, mot i. 

You get far longer pu 
— maintenance costs! 


turers— i 

e corros ON 
3 er GREY IR 

p life and lowe (100%) 


LARGER SHAFTING MINIMIZES 
“TWIST-OFFS” 


Here’s another “plus” feature built into 
every ‘“‘Verti-Line’” Pump -— Shafting is 
larger than standard, therefore, is better 
able to resist shock loads. This advantage 
minimizes risk of “twist-offs” and costly 
repair operations! 














PERIHEDRAL 2-WAY SEAL 


The seal between each bow! and its impeller 
combines horizontal and vertical sealing 
surfaces. The vertical surface permits shaft 
stretch under pressure without losing pump 
seal...the horizontal surface permits accu- 
rate wear adjustment at ground level with 
minimum loss of time and with maximum 
simplicity! 


QUICK SERVICE is another time-saving advantage you get 
when you specify “Verti-Line” Pumps. Complete range of 
sizes, 20 to 10,000 GPM ...1% to 1000 H.P.... Heads to 650 
p.s.i. Write for “Verti-Line” Bulletin #1100! 





¥ Verti-tine Pumps are the exclusive products of 
LAYNE & BOWLER PUMP COMPANY 
LOS ANGELES 22 


New York 20, N.Y. Chicago 4, Ill. ¢ Hastings, Neb.* Monroce,La 
Farwell, Texas * Twin Falis, idaho «* Fresno, Calif. 
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The room: a circulation area. The fixture: new Westinghouse Corvaire 


Planes define a space and the space 


becomes a room. The room comes to 


life with light. Westinghouse fixtures 


For more information on the Corvaire fixture write for AIA file No. 31-F-23-W1, Westinghouse Electric Corporation, 
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are the source of that light. They’re 
part of the space, the room, the com- 


fortable feeling of good design. 


Lighting Division, Edgewater Park, Cleveland, Ohio. Westinghouse ~w) 
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IN HIS PENETRATING little 
book, The Scientific Revolution 
and the Two Cultures, C. P. Snow 
speaks of the scientific culture with 
its roots in objectivity and the nat- 
ural world, and the literary cul- 
ture with its roots in the humanities 
and the affairs of men. He decries 
the lack of understanding and com- 
munication between the scientific 
and the literary, and points to a 
confluence of these cultures as a 
necessity for survival. 

Itisa commonplace that a scien- 
tist who is unfamiliar with Shakes- 
peare would be considered unedu- 
cated, but an economist who is 
unaware of the implications of the 
second law of thermodynamics 
could still enjoy the fellowship of 
educated men. In this scientific 
age, it is somewhat incongruous 
that public policy in both domestic 
and foreign affairs is shaped by 
men who are predominantly of the 
literary culture. The technique of 
using scientific advisers is not ade- 
communication _ be- 
tween the two cultures is not ade- 
quate. What is needed is a liber- 
ally educated leadership — liberal- 
ly educated in that their under- 


quate, since 


standing of the two cultures is 


LEE’S LECTURE 


The Scientific Man 


in a Literary World 


JOHN F. LEE 


Broughton Professor and Head 
Department of Mechanical Engineering 
North Carolina State College 


sufficient to support wise decisions 
based on the advice of specialists. 
And _ the themselves 
must have an understanding of 
both cultures; their advice must be 
included in the context of the hu- 
man and natural elements of the 
real world. It is within the areas of 
specialization and general leader- 
ship that engineering education en- 
ters the intellectual community of 
the university. 


specialists 


Education for Engineering 

One of the characteristics of en- 
gineering which differentiates it 
from pure science is the fact that 
engineering decisions must include 
human as well as natural factors. 
Hence engineering education has 
an opportunity and a responsibility 
to join the two cultures. Such an 
education demands a rigorous basis 
in the humanities, social sciences, 
and physical sciences as a prelude 
to specific education in decision- 
making in engineering problems of 
major importance. This decision- 
making includes high-level design, 
research, and development. Rou- 
tine or minor decision-making, im- 
portant as it is, does not require 
such a rigorous and broad-based 


education, and can be sustained 
by a core of so-called practice en- 
gineering courses with peripheral 
courses in the physical sciences, 
the social sciences, and the human- 
ities. As a matter of fact, the per- 
centage of the population capable 
of profiting from the more rigorous 
education needed for broad and 
important decision-making is sta- 
tistically small. Therefore, it would 
not be practical, or desirable, for 
all colleges of engineering to offer 
such rigorous programs. 


Purpose 


One can justify the establishment 
of a new university virtually any- 
where, in view of the expected tidal 
wave of students, even if the ad- 
vantages of higher education are 
rigorously restricted to those ap- 
plicants who are competent to prof- 
it from them. However, if this 
were the sole purpose in establish- 
ing a new university, everyone 
would be infinitely better off if it 
never happened. A university must 
have an important purpose, inde- 
pendent of the number of prospec- 
tive students, to justify its exist- 
ence. There is not enough space 
here to discuss in detail the many 
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PLATECOIL built 
into side of 
processing tank 


Type of PLATECOIL used 
for temperature control of 
missile fuel. 


Chemical processing 
tank equipped 

with bank of 
PLATECOIL to 

give maximum 


PLATECOIL rolled and cooling surface 


fabricated into cylinders 


mH hhltalisistalalalal 


DLATECOIL 


SOLVES TANK AND PROCESS 
HEATING AND COOLING PROBLEMS 


These are but a few examples of hundreds of PLATECOIL 
which have been especially formed and fabricated to mect 
a processing or manufacturing requirement. Today, in ad- 
dition to standard styles (which in themselves offer a broad 
range of application possibilities) PLATECOIL can be 
rolled, formed and shaped to satisfy rigid requirements of 
space, configuration, weight and materials. 

PLATECOIL saves on engineering, fabricating, installing, 
and maintenance in comparison with pipe-coils. Greater heat 
transfer capacity permits compact units which save space. 


c 


Operating pressure up to 250 psig. Safety factor 5 to 1. 
Available in stainless steel, mild steel, Monel, Nickel, In- 
conel, Ni-O-nel, and Hastelloy B, C, and F or other weldable 
materiais on special order. 


BUILT TO 
SPECIFICATIONS 


Send for PLATECOIL® 
Bulletin P-85. 


ranter Manufacturing, inc. i € BLAT TECOIL’ 


LANSING 9, MICHIGAN 
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facets of the purpose set for State 
University on Long Island. How- 
ever, one facet is particularly ger- 
mane to the main topic under dis- 
cussion in this article. 

The College of Engineering at 
the State University of New York 
on Long Island will devote its full 
resources to the type of program 
which prepares for major decision- 
making. Known as an engineering 
program, the 
departments of engineering — civil, 


science traditional 


mechanical, electrical — will be 
absent. Instead, functional depart- 
ments, such as thermal sciences, 
electrical sciences, solid-state me- 
chanics, and fluid mechanics, will 
be established. Specialization will 
not be offered at the undergradu- 
ate level, nor will service courses 
be offered in any part of the uni- 
versity. Students of engineering 
will have to compete with majors 
in the humanities and students in 
the humanities will have to com- 








AMCA announces... 


FOR TESTING THE PERFORMANCE 
OF ALL AIR MOVING DEVICES 


BULLETIN 210 


a New 
Standard 


Code 





Working 
behind the scenes 
to keep the 
Air Moving Industry 


moving forward 


AMCA’s new Bulletin 210 supersedes 
Bulletin 110 which has long served as the 
industry standard for testing and rating 
commercial and industrial fans. Incorpo- 
rating the latest methods for testing all air 
moving devices, this new, broader and 
improved code represents many years of 
intensive study and comparative testing in 
cooperation with leading 
research organizations. 
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Send today for your copy. 


Please send Bulletin 210 
(Single copies free. A nominal charge is made on 
quantity shipments.) 


Name 


Company 
Address___ 
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AIR MOVING AND CONDITIONING ASSOCIATION, INC. 
2159 Guardian Building Detroit 26, Michigan 
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pete with engineers and scientists 
in science courses. 


Approach 


A rigorous program, such as the 
one described, can be accomplished 
within four years. First of all, it 
is expected that a large proportion 
of the students will continue their 
studies in the graduate schools of 
the university. Second, the admis- 
sion requirements will demand a 
high level of preparation for col- 
lege. For example, students will 
begin calculus on the day they ar- 
rive on the campus, permitting the 
introduction of thermodynamics in 
the sophomore year with fluid me- 
chanics. The admission require- 
ment of courses in general physics 
and general chemistry will permit 
the consolidation of more modern 
physics and chemistry in a common 
freshman course. The foundations 
for rigorous work in solid-state 
mechanics and more advanced sol- 
id-state physics will be established 
before the beginning of the second 
semester of the sophomore year. 

Parallel work in philosophy, 
economics, psychology, history, and 
sociology, along with work in the 
sciences and mathematics, will be 
required, as well as the engineer- 
ing sciences. By the beginning of 
the senior year the student will be 
equipped to intelligently analyze 
and synthesize a large variety of 
engineering systems incorporating 
scientific, economic, and sociologi- 
cal factors in the decision-making 
process. An opportunity to elect 
advanced courses, such as the mi- 
croscopic behavior of matter or 
advanced field theory, will be 
available to all students in the 
senior year. 


Goals 


This type of education will ac- 
complish two goals: it will pre- 
pare students for graduate study, 
leading to major responsibilities in 
research and development; and it 
will prepare those students who 
terminate their education at the 
bachelor’s level for major decision- 
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Pm NEW SIZE AND STRENGTH MARKINGS 
ON LACLEDE REINFORCING BARS 


make them 

easy to /dentify 

... Save time 

and construction 
ORY 6 


Two 
LINES 


ASTM (A431) 


foe 75,000 min. psi 


SIZE 


of 


MANUFACTURER 


33,000, 40,000, 50,000 psi 


60,000 min. psi 
ASTM (A15) 


ASTM (A432) 


Pick up any Laclede Multirib reinforcing bar. A rolled-in marking immediately tells you 
its size, strength and manufacturer. Laclede Multirib bars of high strength steel are rolled 
to conform to the two new ASTM standards: A-432 for 60,000 psi minimum yield point 
steel, and A-431 for 75,000 psi minimum yield. These bars can be used with assurance 
under the Ultimate Strength design methods included in the new A.C.I. building code. Bars 
of either 60,000 or 75,000 psi yield strength are identified by one and two longitudinal 
ribs, respectively. 


These high-strength steels can contribute a saving of as much as 15% in the total construc- 
tion cost of a concrete structure. The worker in the field can quickly find the right bar 
specified for the job; with the grade of steel well identified, many inspection and laboratory 
test charges may be eliminated. 


For your next construction job, specify these time-saving, money-saving Laclede Multirib 
reinforcing bars. 


LACLEDE STEEL COMPANY 


ke res SAINT LOUIS, MISSOURI > Producers of Steel for Industry and Construction 
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making in the general practice of 
engineering. It is fully expected 
that students terminating their 
formal education at the end of 
four years will be well equipped, 
through basic education and senior- 
to do the kind of 
imaginative and creative design so 
badly needed in the practice of en- 
gineering in the years to come. 
One often asked is 
whether a state university can re- 


year e xpe rience, 


question 


strict itself to the preparation of 


one type of engineer. The funda- 
mental answer is that any uni- 
versity, whether public or private, 
is under obligation to maintain the 
integrity of its academic programs 
as a first task. The peripheral ad- 
vantages of a university to the 
community _ it must be 
viewed as dividends coming from 


serves 


the academic program — not the 
raison detre. A more specific an- 
swer might emphasize the fact that 
most state universities prepare a 
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Here is a switch that can take it...and come back for 
more. Install Rocker-Glo in the most used and abused 
stations in institutional, commercial or factory building. 
Then watch its continuous, perfect, satin-smooth per- 
formance. 

P&S Rocker-Glo switches are AC switches, designed to be 
used at full current ratings on tungsten filament and 
fluorescent loads — one does the work of two AC-DC 
switches for controlling fluorescent fixtures. Rocker-Glo 
can be used anywhere old-style toggle switches are used. 
Rocker-Glo is sturdily constructed. Its rugged, wall- 
hugging luminous rocker is not subject to breakage from 
accidental blows as is the case with ordinary switch 
handles. It’s built to withstand punishment ordinary tog- 
gle or specialty switches cannot take — changes no wiring 
habits. Single Pole and Double Pole switches are indicat- 
ing — you can tell when they're on or off. 


For more information write Dept. CE-161 
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single type of engineer, educated 
along traditional lines — dual pro- 
grams have rarely succeeded. Fur- 
thermore, important additional 
facts need to be given a careful 
evaluation: 

{No single institution of higher 
learning, public or private, can 
undertake to be everything to 
everyone. 

{Each particular institution must 
consider what it can do well with 
the resources available to it. 

{ Every institution must recognize 
those needs which are not being 
met by the other institutions with 
which it shares the total burden 
of higher education. 


Final Considerations 


It is generally recognized that 
much of traditional engineering 
will pass in time from the realm 
of the university to the technical 
institutes. The graduates of the 
institutes occupying an in- 
creasingly important role in rou- 
tine decision-making in the prac- 
tice of engineering. The next dec- 
ade may witness the passing of 
drafting as a means of engineering 
communication, for even now much 
of it could be supplanted by data 
processing machines which direct 
the operations of machines in auto- 
mated factories. Many of the highly 
formalized and routinized design 
problems which occupy huge quan- 
tities of engineering time today are 
beginning to be solved much more 
quickly, accurately, 


are 


and econom- 
ically by computing machines. 

It is understandable that engi- 
neers who were trained to do spe- 
cific tasks well should wish to main- 
tain the status quo. It is for them, 
a matter of 
It is also understandable 
that the management of a profita- 
ble business would naturally wish 
to maintain its present practices as 
long as they work well. But the 
history of the industrial revolution 
and the danger signs warning us of 
our declining competitive position 
in world markets give clear evi- 
dence of the need for change ““ 


in a very real sense, 
survival. 
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FORGET THE CHIMNEY WHEN YOU SPECIFY 
A WEIL-McLAIN TYPE “J” GAS BOILER 


The Weil-McLain Type “‘J’”’ Cast Iron Gas Boiler does not need 


a high chimney which breaks up the smooth sweep and flow of 


modern architecture...nor is a draft fan necessary. It conforms 
to A.G.A. venting requirements. . - produc ts of combustion can 
be expelled with only a 5 foot vent riser beyond the draft hood 
openings. Where building conditions require a longer vent, 
design and sizing data are available from Weil-McLain. 


Other highlights of ‘J’’ Boiler design 
. A.G.A. approved efficiency of 80% 
. Compact design saves boiler-room space—up to 50% 
. A.G.A. approved for all gases. 


. Electronic controls and pre-wired control panels engineered 
as part of unit. 


. No refractories, motors, fans, tubes or water treatinent. 
. Can be assembled at any stage of building construction. 
. 33 sizes in 500 gross sq. ft. increments permit close sizing. 


Send for Bulletin C-297. For oil boiler information see Engi- 
neers’ Product File or Sweet’s Architectural File. 


WEIL: Mc:LAIN 
CAST IRON BOILERS 


WEIL-McLAIN COMPANY ~ Dept. DD-11 
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Type “J” Gas Boiler 


Net I=B=R Ratings, steam and 
water, 360,100—3,354,000 BTU /hr. 


MICHIGAN CITY, INDIANA 
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Survey of the Profession 


A Decade of Growth 
page 110 


Shoreline Preservation 


page 96 


Architects and Engineers 


page 102 


Economic Outlook 1961 
page 105 


Folded Plate Structures 
page 118 


Wind Tunnel Design 


page 123 


The Readers’ Guide 


“There are so many facets [of growth] that nearly every firm able 
to continue in practice can find some direction in which it has 
grown.” Over 23 hundred firms took part in CONSULTING ENGINEER'S 
Survey of the Profession this year. Among other things, we found 
that, in the past ten years, the number of consulting engineer firms 
in this country has more than doubled, and the net worth of the 
average firm has increased by about 15 percent. Unmistakably, the 
past decade has been a period of growth — impressive growth. 


“The economic welfare of seafaring nations has depended through- 
out history on the depth and conditions of estuaries, inlets, and har- 
bors.” Doctor Per Bruun, of the Coastal Engineering Laboratory at 
the University of Florida, explains the developments in his work to 
prevent erosion and destruction of our coastal beaches and harbors. 


“I suspect that the differences in skills and interests vary more 
within than between the professions of architecture and consulting 
engineering.” Philip Will, president of the American Institute of 
Architects, suggests that architects and engineers are more alike than 
either admits, and proposes new curricula for design professions. 


“Moreover, there can be no complacency when unemployment, al- 
ready between 3.4 and 4 million, promises to be much higher early 
in 1961.” Doctor Jules Bachman, research professor of Economics at 
the University of New York, studies the economic factors which will 
be of most importance to consulting engineers in the coming year. 


“The architectural effect of the shell design can be dramatic, espe- 
cially when there is a cantilever projection of the slab beyond tne 
supports.” Kansas City engineer Milo Ketchum describes the basic 
forms and shapes used in planning folded-plate concrete shell 
structures, with pictures of some of the more impressive examples. 


“The trend toward testing at higher and higher Mach numbers has 
sharply increased the problems of higher inlet temperatures and 
pressures.” West Coast engineer Charles Helin considers the changes 
in design requirements for wind tunnels, with particular attention to 
the problem of providing power for today’s high-speed test sections. 
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SYLVANIA 
Lighting] 
FIXTURES 


Specify with Confidence 


i J vee 


Photographed in the offices of Lawrence W. Hornfeck, Consulting Electrical Engineer, Pittsburgh, Pa. 


You have everything you need when you include Sylvania e Advanced thinking in product and planning. 


Fixtures in your lighting specifications: e Trained, experienced personnel ready to help you 
e A wide selection of commercial and industrial fix- with your lighting problems, if you desire. 


tures to fit in with any type building. If you do not have the latest Sylvania Lighting Fix- 


2 basic ceiling lighting systems with many variations tures Catalog and Lighting Design Data Booklet, you’re 
to suit individual preferences. missing two important lighting tools. Send for your copies 
Extremely flexible line of shallow recessed and Air- today. See for yourself why we say “Specify Sylvania 
Handling Troffers. Lighting Fixtures with Confidence.” 

Guaranteed performance based on 22 years’ experi- 
ence in fluorescent fixture research, design and manu- 
facturing. 

Wide acceptance as a quality name in the lighting 
industry. One 48th Street, Wheeling, W. Va. 


SYLVANIA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS 


JANUARY 1961 93 


SYLVANIA LIGHTING PRODUCTS 
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Presenting . . 


Our Authors 


Per Bruun, head of the Coastal Engineering Laboratory at the 
University of Florida, was born and educated in Denmark, and 
has spent his entire career in the study of coastal problems. Since 
1941, he has been consulted on coastal protection and harbor 
maintenance problems by Denmark, Venezuela, Iceland, Nica- 
ragua, and several departments of the United States Govern- 
ment. He has several dozen publications to his credit, and a list 
of honors including a Fulbright legacy. Doctor Bruun is a regis- 
tered engineer in Denmark and in the State of Florida. His article 
on the preservation of harbors and beaches begins on page 96. 


Philip Will, Jr., president of the American Institute of Architects, 
was born in upstate New York, and received his professional 
education at Cornell University. In 1942 he became a partner in 
the Chicago firm that is now Perkins & Will, and, as partner in 
charge of design, has won 15 awards and medals and 20 citations 
for design for the firm. Will was elevated to Fellowship in 
the AIA in 1951, and has been active in the Society, serving as 
vice-president and chairman of many committees. His com- 
ments on the relations between architects and engineers, with 
some suggested changes for design education, are on page 102. 


Charles J. Helin was born in upstate New York, and received his 
degree in electrical engineering from Rensselaer Polytechnic 
Institute. In 1941, he moved to the west coast, where he worked 
for Lockheed Aircraft throughout the war. Helin then joined 
the California Institute of Technology, remaining there from 1946 
to 1953, when he opened his own consulting firm in Los Angeles. 
A member of CEC, AIEE, and CEAC, he has done extensive 
work on test projects, including rocket test stands, wind tunnels, 
and altitude chambers. Helin’s article on the problem involved 
in the design of high-speed wind tunnels begins on page 123. 


Milo Ketchum, senior partner in Ketchum, Konkel & Hastings, of 
Denver, received his bachelor’s and master’s degrees in civil en- 
gineering from the University of Illinois, where his father was 
the Dean of Engineering. Ketchum taught at Case for six years 
before entering private practice in 1943, and opened his present 
office in 1945. He is especially well-known for his thin shell 
concrete designs, which have been used in industrial plants, 
commercial buildings, schools, clubs, and hotels. His article, on 
page 118, is based on a section of Types and Forms of Shell Struc- 
tures, a book he published privately in 1959. 
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The 150 ft wave 
tank at the Coast- 
al Engineering Lab- 
oratory of the Uni- 
versity of Florida, 
designed and built 
by the author. 


To Build a Beach or Clear a Channel 


DR. PER BRUUN 


University of California 


NATURE OFTEN UNDERTAKES her own engi- 


neering projects for coastal protection. 
A natural headland acts as a jetty or 

a groin; islands and reefs serve as 
breakwaters, accumulating material behind them; out- 
croppings of rock or shell, or stones left behind when 
land is eroded, serve as seawalls. Rivers nourish a 
beach by bringing new sand from inland areas. 

But nature does not always build these structures 
just where man wants them. Man himself must build 
jetties, groins, breakwaters, and seawalls. To preserve 
a particular coastal area, he may have to resort to 
artificial nourishment, pumping in more sand. 


SEAWALLS ARE BUILT to protect the area behind them 
from storms and high tides, but they do not accumu- 
late material to build up a beach. When built of sheet 
pilings so as to form impermeable walls on the shore 
close to the water's edge, they actually increase erosion 
of the beach. If they cannot be built far inland where 
they are touched by wave action only under storm 
conditions (not at every high tide), then vertical sea- 
walls should be avoided. 

Sloping walls of different types, impermeable struc- 
tures as well as permeable rubble mounds, are more 


considerate to the beach and can be built closer to the 
water's edge. Fig. 1 shows a sloping sand-asphalt 
revetment with a berm or boardwalk, designed for a 
Southeastern Florida open seacoast. It is designed to 
be built of natural beach sand, but it is often neces- 
sary on this type of earthwork to add fine filter mate- 
rial as well as coarse sand to the natural sand. The 
asphalt mixture specification should vary according to 
sand composition and the location and steepness of 
revetment. There should be 10 to 20 percent asphalt 
in the base layer, which is then painted with a layer 
of asphalt with high penetration and surfaced with a 
light material such as coarse sand or shell. The base 
layer can be reinforced with steel or sisal cord. 

Another type of revetment can be built of inter- 
locking concrete blocks resting on a filter blanket of 
woven nylon, plastic, or fiberglass, as shown in Fig. 2. 
The construction of this type of revetment requires a 
careful builder and constant supervision of the work 
to make sure all blocks are interlocked and all joints 
covered with filter material. 

In bays and lagoons wave action is less than on the 
open sea, and vertical sheet-pile walls may provide a 
practical solution. Protection against oversplash-ero- 
sion behind the wall can be obtained in several ways. 
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Gravel layers separated from the sand fill by woven 
plastic filter blankets are one solution; slabs or inter- 
locking concrete block slabs are another. For badly 
exposed sections, a rubble mound in front of the wall 
is a practical addition. 





Surplus Fill To Be Used 


otgt Pr Beoch Nourishment (> ¥x 3x10" Blocks, 1000ibs. 
an 3x 3214" Blocks, 1400 ibs. 
interlocking 
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GROINS ARE WALLS built perpendicular to or perhaps 
at a slight angle to the shoreline. They act to accumu- 
late material and build up a beach on the side toward 
which there is a littoral drift, but impermeable, non- 
adjustable groins, particularly when built rather high, 
cause leeside erosion. Low sand asphalt groins have 
been built in Maryland, in New Jersey, and at Fer- 
nandina Beach, in Florida. Gentle slopes were used 
on the northern beaches, and results have been quite 
satisfactory. The Fernandina installation, with rather 
steep slopes, started deteriorating quickly. 

Permeable groins of various designs — often pat- 
ented — are in use but have generally been unsatis- 
factory. They are of little value even in normal 
weather, and they almost always fail during storms, 
when they are most needed. 

The best groin is either the very low, impermeable, 
non-adjustable groin or the impermeable, adjustable 
type. These adjustable groins are built of 14 by 16 
inch prestressed concrete king piles. These are cast 
with grooves into which 4 by 8 inch timbers, pref- 
erably creosoted pine, greenheart, or imported hard- 
wood are fitted. If waves are bad and the coast is 
exposed, a rock fill, resting on a nylon or plastic 
filter blanket, should be used at the extreme end of 
the groin. This is particularly advisable when im- 
properly driven piles cause stability problems. Fig. 3 


Fig. 1 — A sand-asphalt revetment, 
made up chiefly of natural beach sand. 
The asphalt specification varies with 
the sand and the degree of the slope. 


Fig. 2 — A revetment built of inter- 
locking concrete blocks. The filter lay- 
er is usually a sheet of plastic, woven 
nylon, fiberglass, or similar material. 
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6"x 8" Waling 


Kingpiles 14"x16" Creosoted Wood, 
Hardwood Or Prestressed Concrete 


Fig. 3 — Adjustable groin, built of prestressed concrete piles. Its height must be adjusted carefully to prevent leeside erosion. 


shows an adjustable groin. Its height should be care- 
fully regulated, permitting material to pass over it 
at all times, to avoid adverse erosion. 

Leeside erosion may be reduced by construct- 
ing a group of groins with their extreme ends on a 
smooth curve approaching the shoreline asymptoti- 
cally. The most advantageous distance between groins 
in a group should be about 1.5 to 3 times the reach 
of groin into the sea under normal storm conditions, 
but this depends upon local conditions of the beach, 
the offshore profiles, the beach material, and wave and 


current conditions. 


DIKES ARE A SPECIAL TYPE of seawall. They are used 
when valuable, low-lying areas are to be protected. 
Sea coast dikes are often replacements for natural 


> F o- 
- = 
ae at @ 
a 


The pools at the Coastal Engineering Laboratory, where 
working copies of existing shore conditions can be studied 


dunes which have been washed away by the sea.* 
They should be located at a safe distance from the 
shoreline and should be protected from wind erosion 
by some vegetation. A species of ammophilia is used 
extensively both in Europe and on the East Coast 
of the United States, particularly at Cape Hatteras 
National Seashore, Manteo, N. C. 

If a dike has to be located close to the shore- 
line, it will need a protective surface. Sand asphalt 
is excellent for this and has been used extensively in 
the Netherlands, most recently in the huge Delta 
project in southwest Holland. 


*While actually a dam rather than a dike, the great 20 mile 
long enclosure in Holland between the North Sea and the Zuider 
Zee, or Ijsselmeer, which was completed in 1932, finally replaced 
dunes destroyed in a great storm on Christmas of the year 1295. 


A close-up view of the model set up to study erosion and 
navigation conditions at Boca Raton. Study made in 1959. 
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Fig. 4 — Six existing and potential methods of dredging off-shore sand for use in artificial nourishment of beaches. 


It is customary to build coastal roads behind dikes, 
usually with a drainage ditch between the dike and 
the road. Examples can be seen in Holland, Denmark, 
and along the Outer Banks of North Carolina. 


ARTIFICIAL NOURISHMENT is the newest method for 
fighting beach erosion. It is a new field, and tests 


A scaled reconstruction of the Sarasota Bay, Big Pass, and 
New Pass, Florida, shore conditions. Study made this year. 
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are still going on with two systems: one uses material 
dredged in bays and waterways and deposited on 
the beach; the other makes use of by-pass arrange- 
ments, with the sand piped across an estuary or inlet. 
Sand plants for artificial nourishment of beaches can 
be permanently installed. They require some sort 
of feeder arrangement (a dragline or submersible 
scraper ), or they may run the pump along a trestle, 
picking up the material wherever it can be found. 
It has been the common practice in the past to 
get the sand for beaches from some inland source, 
therexy eroding the shore from the rear also. Soon 
we must consider extending our supply lines for 
material to the ocean bottom. As a result of numer- 
ous new developments, sand material for beach nour- 
ishment already is scarce in many bay areas. The 
lower Gulf coast of Florida is a good example of 
the absolute necessity of having sand-wells established 


a considerable distance out on the ocean bottom 


where suitable materials are available. 

Fig. 4 suggests several approaches to ocean-based 
dredging operations. The simplest, but not always 
an adequate solution, is the shallow water dredge, 
which can pump material from offshore shoals of 
bays and other protected waters. The Texas tower 
solution can be useful where extensive sources of 
good underwater sands exist. The suggestion of an 
atomic powered submarine dredge may seem prema- 
ture, but a dredge of this type may be in operation 
within the next five to ten years. The problem is rot 
simply one of dredging from a submarine but also 





one of pumping the materials to shore. A new method 
of piping the material will have to be developed. 


THE ECONOMIC WELFARE of seafaring nations has de- 
pended throughout history on the depth and condi- 
tions of estuaries, inlets, and harbors. Holland, for 
example, declined as a commercial power in the late 
18th century, when her harbors filled with sand so 
that the cargo ships engaged in world trade could not 
get to the docks at Rotterdam. Then, when the great 
steam dredges were developed after 1860 and the 
harbors were cleared, Holland again became a great 
commercial nation. 

The dimensions of vessels have continued to in- 
crease in recent yeays, so the stability and main- 
tenance of coastal inlets have continued to be of 
critical importance to commerce. Just a few years 
ago, 30-feet was a practical depth, but now 50-feet 
is necessary to accommodate supertankers and large 
cargo vessels at major ports. 

Maintenance of inlet stability is a three-dimensional 
problem. In the horizontal plane it is a problem of 
location stability; in the vertical plane it is a problem 
of cross-sectional stability, involving both width 
and depth. The history of an inlet generally demon- 
strates a continuous change in geometry by which 
the lengths of channels as well as the cross-sectional 
areas vary continually. Inlets on a littoral drift coast 
will eventually be closed by the sand material that 
is continually deposited at the inlet. Fortunately, at 
some inlets there is a natural passing of sand, so 
that it is moved across from one side of the inlet to 
the other. (See Fig. 5, Oregon Inlet, N. C.). 

Wherever there is a prevailing littoral drift, an 
inlet will shift location by migrating in the direction 
of the drift. The rate of this movement depends 
on the drift magnitude, the velocity of tidal and other 


currents, and the phase difference between any long- 
shore tidal currents and the tidal currents of the 


inlet. As a result of the heavy sand deposits — on 
the updrift side — the waters of the inlet channel 
are forced against the downdrift side, constantly 
eroding it. (Fig. 5). As this continues, the spit of the 
updrift side barrier may reach outward in front of 
the downdrift land area as though to overlap it. 
This condition is likely to be relatively short lived. 
The inlet will soon be closed, and a new break- 
through will result from overflooding of the barrier 
by storage water on the bay side or by erosion and 
shoreline recession on the seaside. 

In addition, long inlet channels, like rivers, will 
tend to meander, causing irregular, shifting erosion 
and accretion along the channel. 

This problem of location instability is not too hard 
to solve. Shifting entrance channels can be fixed 
by jetties, and protective embankments and dams 
or current-interfering spurs perpendicular to the flow 
can be used to establish a permanent channel. 


Cross-SECTIONAL STABILITY, the ability of an inlet to 
maintain itself free of deposits, is something else 
again. Any tidal inlet on a littoral-drift coast is in 
a state of dynamic equilibrium. During flood tide, 
littoral drift material is moved in the bayward di- 
rection by the flood currents. Depending on the 
configuration of the inlet and shoals and the depth 
of the bay, some of this is returned to the sea by the 
ebb currents, but some of it, especially the finer 
material, is left on the landward end of the channel, 
thereby building up bay shoals. On the seaside the 
coarser material returned by the ebb currents will 
build up an outer bar. This differs from the inner 
shoal in that the material is not so permanent. This 
outer bar can function as a natural bridge over which 
sands move across the inlet entrance. 

Most inlets shoal as a result of continuous pro- 
longation of the inlet channel, whether this pro- 
longation takes place in the sea, in the bay, or both. 


Fig. 5 — Natural passing of sand 
at Oregon Inlet, North Carolina. 
Picture on the left taken in 1945, 
the other, at the same spot, in 1949. 
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Inlets that are in a deteriorating state can shoal as 
a result of excessive amounts of sands deposited 
by one violent storm. The splitting up of the main 
channel into two or more channels also will cause 
shoaling, as will any change in tidal flow such as 
might be caused by dams or other projects. 

This means that the most difficult and involved 
problem in inlet stability is stability of the cross- 
section, for contrary to location stability, shoaling 
always is present, and it involves continually vary- 
ing shifts and changes of an irregular nature. De- 
tailed studies of tidal inlets on shores of alluvial ma- 
terial have shown that in order to obtain a stable 
inlet channel, it is essential that littoral drift ma- 
terial be supplied to the inlet. 

It is possible to make a mathematical analysis 
of cross-section stability. Fig. 6 presents the result 
of some studies based on existing data derived from 
inlets in the United States, Holland, and Denmark. 
The solid line of Fig. 6 represents the relationship: 


A = Qm + C (1. + pg)” 


Here, A is the cross-section of the inlet; Q, is the 
maximum discharge (spring tide); C is Chezy’s C 
(a factor of flow resistance); p is the density of 
water and g is the acceleration of gravity. The value 
of the constant +,, representing stability shear stress, 
varies from about 0.50 kg/m? for heavy littoral drift 
and sediment load, to 0.45 kg/m? for medium con- 
ditions, and down to about 0.35 kg/m? for lighter 
littoral drift and sediment load.’ 


Reference: 
1. Stability of Coastal Inlets, P. Bruun and F. Gerritsen; 
North Holland Publishing Company, Amsterdam; 1960 
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The study further showed that the ratio 2/M 
where © is the volume of the tidal prison in cubic 
yards per tidal cycle, and M is the littoral drift in 
cubic yards per year, exceeds 600 for the most stable 
inlets and exceeds 150 for medium stability inlets. 
Inlets with Q/M ratios lower than 150 are normally 
in a deteriorating stage. 


DESIGN OF A TIDAL INLET in alluvial material is simply 
a hydraulics and structural problem in which the 
cross-section for navigation is determined by a re- 
lationship involving flow, flow resistance, and bay, 
lagoon, and inlet channel geometry. As such, the 
importance of model studies for proper design of 
inlet channels cannot be overestimated. Studies of 
flow distribution in the model will assure that actual 
tidal flow will give the inlet, the bay channel, and 
the protective jetties the best configuration and most 
stable and economical cross-section. 

Model experiments should include movable bed 
studies so that detailed attention can be given to 
erosion and accretion actions in the entrance and 
channel areas at the same time that the influence 
of the jetties on the longshore drift is investigated 
closely. An improved inlet channel does not have to 
go straight through the barriers or run straight through 
shoals. Experience has shown that it may be better 
if the channel is not absolutely straight. A light curva- 
ture seems to counteract any tendency toward ran- 
dom, uncontrollable meandering. This can also be 
investigated properly by model experiments, the cost 
of which are so low that there is scarcely any justifi- 
cation for omitting them. Only by such research 
can our navigable waterways be preserved. aa 
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Wu LE BARON JENNEY, the great Chi- 
cago architect, was the first designer to use 
the skeleton steel frame. He died in 1907, the 50th 
anniversary year after the founding of the American 
Institute of Architects. His office was probably as ad- 
vanced as any in the country. With a 30 to 35 man 
staff, it may have been the largest. Yet, to the best of 
my knowledge, his staff included no mechanical en- 
gineers, and no consultants were available. 

Those were the days of a simpler technology. Hot 
air was the common heating method, and gas lights 
were the accepted method for artificial illumination. 
Mechanical installations were worked out on the job 
with cooperating contractors, and I am told that Jen- 
ney’s first “mechanical engineer” was a_ steamfitter 
who was smart enough to lay out pipe and radiator 
on paper rather than on the job. Whether this is fact 
or myth, it is true that the use of consulting engineers 
for design in the building industry is a relatively new 
procedure. Building reached the comple xity which we 
now accept as normal in an amazingly short time. 


Iv 1s NOW CLEAR that both architects and engineers are 
vital to the building industry. Their services have be- 
come indispensable for all but the simplest structures, 
and even simplicity may be the deceptive reflection 
of design talents so skilled as to appear effortless. Be- 
yond rudimentary shelter the public expects a con- 
stantly rising st indard of utility and environmental 
control. Inconvenience and discomfort, once accepted 
as unavoidable, are now intolerable. Construction 
simply cannot begin until someone has designed and 
organized on paper all the complex elements that make 
up a modern building. 

Under these conditions, the fraternal bickering 
which pointlessly separates rather than unites the 
consulting engineer and the architect is trivial and 
unproductive. Important things need to be done that 
will really challenge our highest skills. Our reserve 
energies should be used to strengthen our bonds 
rather than sharpen our differences. (I suspect that 
the differences in skills and interests vary more within 
than between the professions of architecture and con- 
sulting engineering.) The professional relationships 
and performance of the architect-engineer design team 
can be greatly improved if we attack our problems in 
cooperation, rather than competition with each other. 


THE EDUCATION of our next professional generation is 
our greatest problem. I am aware that the engi- 
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neering profession is deeply concerned with engineer- 
ing education. Committees have been at work for 
years. But, unfortunately, consulting engineering for 
the building industry is low on the list of proposed 
college courses. It is hard to compete with the glamor 
of electronics, cybernetics, space vehicles, and jet pro- 
pulsion. One unhappy result is that most of the bright- 
est young men are lured into engineering careers in 
other fields. Another is that those engineers genuinely 
interested in designing heating, ventilating, and air 
conditioning systems, as well as structures, lighting, 
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power wiring, and sanitary systems find that in col- 
leges of engineering they are tolerated as little better 
than stepchildren. For their degrees they are required 
to carry a dominant overload of secondary subject 
matter which contributes neither to their professional 
training nor to their basic cultural background. 

I am aware of the nostalgic longing of the educators 
to produce “engineers” first and specialists second. 
A generation ago this was a realistic and realizable 
goal. But today our technical knowledge has expanded 
so fast that yesterday's educated scientist is today’s 
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novice. Relative to the knowledge of the times, the 
“Renaissance Man” was possible only in the Renais- 
sance. This is not to say that our purpose should be to 
produce an army of narrow, Russian style technicians, 
but technical curricula do need to be more carefully 
shaped and pruned. We need not fewer but more 
specialized divisions of engineering education. 


THIs LEADS TO my first suggestion. It is simple and as 
old as the yearning of man for knowledge. Let us be- 
gin our education with the broadest cultural trunk. 
It encompasses the basic arts and sciences tied his- 
torically to the long development of the human race. 
Its purpose is to give a man a framework for the full 
life, a vantage point from which knowledge, human 
behavior, and aspirations can be seen, interpreted, 
and interrelated. Without such a background, man’s 
endeavor is measured at the lowest level of animal 
satisfaction, without understanding, accomplishment, 
or high purpose. Unless its members are so educated 
and motivated, how can the design professions give 
the public the professional guidance it so desperately 
needs to shape our physical environment. 

But the trunk is not the whole academic tree. There 
are main limbs, secondary branches, twigs, and leaves. 
As the vision and self understanding of the student 
increases, ke will find some area of knowledge and 
endeavor more congenial and promising, more suited 
to his own mental and physical equipment. This is, 
for him, a main limb. A choice to follow it further up 
the tree need not mean a decision for ultimate speciali- 
zation. The choice, however, sets a direction. The stu- 
dent might, for example, decide that he would find 
reward in some facet of the building industry. Per- 
haps he is sensitive to his physical surroundings or 
merely enjoys putting things together to create an ob- 
ject that can be seen, touched, and identified as some- 
thing he has created. At this point, it should be un- 
necessary for him to commit his untested native abili- 
ties to a future in construction management, product 
design, architecture, or engineering. All specialties re- 
lated to building have so much in common that a sub- 
stantial block of academic time could well be devoted 
to common studies. As the student’s skills and inter- 
ests become more evident to both himself and his 
teachers, he may move up the tree from a limb to a 
specialized technical branch. 


THIs LEADS TO my second suggestion. Why not com- 
bine education for the building industry in a single 





academic curriculum? Still vivid in my memory is 
the interschool bantering between architects and en- 
gineers. Natural as such rivalry may be, it was, and 
still is, symptomatic of very real mutual disrespect — 
long hairs vs. the slide rule boys, aesthetic vs. practical. 
Though originating in immaturity, much of this in- 
terprofessional distrust and misunderstanding carries 
over into later years. Communication between archi- 
tect and engineer becomes difficult, and a shared goal 
is replaced by narrow rivalry. Both professions suffer 
from frustration, teamwork becomes difficult, and the 
design of the project suffers. Much of this rivalry 
would be eliminated if the architects and engineers 
were educated in the same school. Within such a uni- 
versity subdivision, all the special skills required by 
the construction industry could be taught. Not only 
would there be specialized courses, but many which 
would bring all students together in a classroom. 
These latter courses, plus closer contact between stu- 
dents and faculty, would tend to unite the professions. 
Through understanding and shared aspirations, the 
beginnings of a new spirit in the building industry 
might develop. In addition, and of equal importance, 
we could expect a tightened curriculum properly de- 
signed for the students’ intended careers. We have 
business schools, colleges of medicine, and colleges 
of agriculture. Why not colleges of building arts and 
sciences — colleges of the environmental arts? 


My FINAL SUGGESTION is made with some trepidation. 
Practical men, who like their files and pigeon-holes, 
will call it unrealistic; academicians, who are com- 
fortable with the ordered sequences of the depart- 
mental course catalogs, will call it naive. Nevertheless, 
I propose that we abandon academic degrees. Ob- 
viously, the consequences to the now well ordered 
house of education would be frightening to contem- 
plate. Without AB’s, MA’s, MS's, and PhD’s, how 
would we know who is what? How could we establish 
a proper “pecking order?” How would we set salary 
scales? Without honorary degrees, how would small 
colleges attract wealthy donors or commencement 
speakers? In fact, there would be no commencement. 
But, perhaps the oddest consequence of all would be 
a shift of emphasis from education for the sake of de- 
grees to education for the sake of learning. 


Anyone who attends a few educator’s meetings is 
aware that individual learning is now the popular 
doctrine. At each age level each student is an indi- 
vidual. Each has his own personal abilities and moti- 
vation. It follows that one does not teach classes; one 


teaches individuals. Each should be encouraged to 
enlarge his mental horizons at his own best rate. At 
one end of the scale we provide special facilities and 
teaching for the retarded. At the other, we have at 
last recognized that it is not undemocratic to give 
special attention to the gifted. 


To the layman peeping over the educational fence 
from the outside, all this looks very logical — particu- 
larly if his child is placed among the gifted. Being a 
layman, and limited by knowledge of academic rou- 
tine, he might, however, begin to wonder how the 
theory of individual learning can be consistent with 
the lockstep of degree governed curricula. Why must 
all these cherished individuals take identical courses? 
In practice, what is the goal at which the system 
really points? Learning? Or the acquisition of a 
degree? 


It IS NOT DIFFICULT to imagine an educational institu- 
tion founded for the sole purpose of learning. Out- 
wardly, it would differ little from any university. 
There would be deans, professors, and an adminis- 
tration. Perhaps the guidance staff would be unusual- 
ly able. Perhaps the professors would be more noted 
for tes aching than for writing in the professional jour- 
nals. With no degrees there would be no arbitrary 
requirements, either as to course selection or time of 
residence. The limits would be self-imposed or inborn. 
The object of education — learning. 

From such a school it is natural to expect that the 
alumni would range from the marginally useful, 
through the technically competent, to the professional 
statesman of human understanding, vision, and leader- 
ship. At the lower end, the student would not waste 
his time and substance in useless struggle toward a 
degree symbol. At the top, we may find and cherish 
those special individuals who are blessed with re- 
sponsibility, capacity, and high purpose. On such as 
these we can ill afford to do less than lavish our best 
educational talent. Twice the basic four or five years 
of college may pay enormous dividends. For, within 
whatever fields they may select, these are the future 
leaders of our country, and the world. 

Educational reform is not the panacea for all the 
ills and differences between nations, persons, or pro- 
fessions. But it may help. And, if heart is added to 
sharpened reason, we may achieve the kind of wis- 
dom which will guide each of us to accept and de- 
velop our creative roles in an atmosphere of mutual 
satisfaction and respect. —- 
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TABLE 1 


END PRODUCT DEMAND AT ANNUAL RATE 
(in billions of dollars) 


4th quarter 
Ist quarter 
2nd quarter 
3rd quarter 











and 4 million, promises to be much higher early in 
1961. Nor can we ignore the disturbing implications 
of the deficit in the international balance of pay- 
ments with the resulting outflow of gold, the lack 
of buoyancy in fall business activity, the narrowing 
of profit margins in many industries, or the projected 
decline in new investment in plant and equipment. 

Nevertheless, we have already seen the effect on 
our economy of a decline of 46 percent in steel opera- 
tions, 17 percent in residential construction, and a 
swing of almost $15 billion in inventories. The im- 
portant point is that these adjustments did not signifi- 
cantly affect other segments of the economy and bring 
about a reduction in total economic activity. 


New Factors 


The economic environment has experienced several 
changes which are becoming increasingly important 
in evaluating business prospects. In the last year or 
two there have emerged several new factors which 
were not present in the earlier postwar years. These 
will play a significant role in the business outlook 
and in the outlook for corporate profits. 


1949 1954 


Chart I — Changes in construction costs & wholesale prices 
from 1939 through end of 1960, based on 1947-1949=100. 


Intensification of competition — The earlier postwar 
shortages which accompanied the high level of de- 
ferred demand have given way to surpluses. Since 
the end of the war American industry has invested 
over $400 billion in new plant and equipment. The 
result has been a major addition to total capacity, 
with several consequences which are sometimes over- 
looked. First, there is less urgent need for new plants 
and equipment to meet prevailing and prospective 
short run demand. To an increasing extent, new plant 
and equipment expenditures have been designed to 
increase efficiency, thereby reducing costs rather than 
increasing total capacity. Second, ample supplies of 
goods are available and output can be increased read- 
ily if new demand emerges. This has an important 
bearing on the size of inventories carried. 

The intensification of competition from abroad has 

resulted in some pressure on domestic prices. Many 
illustrations can be cited, including textiles, transistor 
radios, heavy electrical equipment, cameras, and alu- 
minum. The number of products affected by such 
competition will increase rather than decrease. More- 
over, the opening up of the St. Lawrence Seaway has 
heightened the impact of foreign competition in the 
Middle West because of the freight savings involved 
in direct shipment by water. 
Containment of inflation — Wholesale prices on the 
average have remained generally unchanged for 2% 
years, while consumer prices have risen modestly. The 
rise in consumer prices reflects primarily the wage 
inflation in the service industries. Construction costs 
also are increasing less rapidly (Chart 1). 

A shift from price inflation to stability significantly 
affects the expectations and planning of many busi- 
nessmen. The incentive to build now because it will 
cost more tomorrow is dampened down. The willing- 
ness to speculate in inventories tends to be curbed. 
Business decisions are made in terms of basic require- 
ments rather than distorted by the hope of outguess- 
ing the next surge of price inflation. Price stability 
has been a major achievement of the past two years. 
That it has not been accompanied by even larger 
disturbances to the economy than those described 
earlier is the really heartening news concerning our 
economy in recent months. 

Whether we will have a renewal of the inflationary 
spiral in 1961 will depend to a large extent upon the 
types of programs proposed by the new administra- 
tion and accepted by the Congress. However, power- 
ful barriers against a significant price inflation are 
provided by the large supplies of goods available, the 
excess capacity, and the lagging tendencies in the 
economy of this country. 

Outflow of gold — This represents a fundamental 
change in our international position. A continued 
outflow of gold from this country would represent a 
real threat to the stability of the dollar and to our 
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Chart 2 — Total volume of all new 
construction started, 1953 to 1960. 


1955 


own economy. Such a development would be harmful 
both to ourselves and to the rest of the world. 
Moreover, because of the gold outflow, we have 
less ability to utilize monetary policy as a counter- 
cyclical device. Some of the credit balances accumu- 
lated by foreigners move from country to country in 
response to differentials in interest rates. If we want 
to counter recessionary developments in our economy 
by lowering interest rates, we must recognize that 
such a move may be accompanied by an accelerated 
outflow of gold with resulting loss of confidence in the 
stability of our own economy. 
Labor costs — Throughout the earlier postwar years, 
the ability to pass higher costs on to the consumer, 
in the form of higher prices, apparently made many 
industries reluctant to fight seriously against excessive 
increases in labor costs. The inability to control costs 
during the 1958 recession came as a rude shock to 
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Chart 3 — Total industrial spending 
for plants and equipment, 1953-1960. 
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many companies. One consequence has been a stiffen- 
ing of attitude toward excessive increases in wages 
and nonwage benefits and the initiation of a drive 
against make-work rules and featherbedding, both 
of which add unnecessarily to costs. 

Increases in average hourly earnings (Table 3) 
have declined below the 1956-57 level. Even more 
important are the signs of some progress against 
featherbedding. In Detroit, painters agreed to elimi- 
nate premium pay for using rollers. In Chicago, 
plumbers have agreed to remove restrictions on the 
use of power tools and to permit cutting, welding, 
and threading of pipes off the job site. In New York 
City, electrical workers agreed to increased automa- 
tion, the use of power driven tools, and a reduction 
in some specific inefficiencies. 

It is probable that in the period ahead there will 
be a further intensification of the resistance against 
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TOTAL CONSTRUCTION 
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excessive wage and other labor cost increases. One 
result would be a further modification of the magni- 
tude of wage inflation. This would make it much 
easier to continue to have relative price stability. 
Credit outstanding — From the end of 1945 to the end 
of i959 total private debt increased from $139.9 bil- 
lion to $547.5 billion, or 291.4 percent. It is an eye 
opener to compare this increase with that which took 
place during the 1920s, a period which many students 
describe as having experienced an excessive expan- 
sion in credit. Total private debt increased from $91.5 
billion in 1918 to $161.2 billion in 1929, a rise of 
$69.7 billion, or 76.2 percent. 

Nonfarm mortgage debt increased from $27 billion 
at the end of 1945 to $160.8 billion at the end of 1959. 
During the same period, state and local debt rose 
from $13.7 billion to $55.6 billion; total corporate 
debt from $85.3 billion to $281.7 billion. These in- 
creases (Table 4) have taken place within an economy 
that has grown very rapidly. Nevertheless, a larger 
proportion of the average family’s income is now 


required to service debt than ever before. In view 
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of their tremendous inventories in durable goods, 
consumers may be reaching the point where further 
expansion of this debt will be slowed up significantly. 
A reduction in the rate at which debt is created would 
represent a new factor affecting total demand — a 
factor which has not characterized our economy in 
the earlier postwar years. 

Narrower profit margins — These have followed un- 
avoidably from the intensification of competition. To 
the extent that profit margins and total profits are 
reduced, undistributed profits also decline. This de- 
velopment can curtail expansion, because such funds 
have played a significant role in financing new capital 
investment. Moreover, it must be noted that a narrow- 
ing in profit margins reduces the incentive for such 
expansion in commerce and industry. 

These six factors indicate a modified economic en- 
vironment in which business decisions will be made 
over the next year and longer. On balance, they could 
result in a sounder basis for long term economic 
growth than that which prevailed in the past 15 
years. Nevertheless, their modification will eliminate 
some of the yeastlike elements which have played so 
important a role in recent years. The competitive 
struggle will be more intense. 


Conditions Affecting the Outlook 


An examination of the major segments of the economy 
reveals neither areas of marked strength nor areas 
of marked weakness. 

{ State and local spending continues to expand at an 
annual rate of about $3 billion. At the polls in Novem- 
ber 1960, the voters approved about $3.2 billion of 
the tax-exempt bond proposals presented. This was 
well over 90 percent of the dollar value of the bonds 
that were on the ballot. The largest amount approved 
was the $1.7 billion water bond issue in California. 
A continuation of expansion in this area seems assured. 
{ Personal income after taxes has been rising steadily, 
although at a markedly slower pace in recent months. 
The total in the third quarter, at an annual rate, was 
$357.5 billion, 5.6 percent higher than a year earlier. 
Some further increases in disposable income and in 
consumer spending seem probable. Expenditures for 
services should continue rise, but little change is 
anticipated in the purchase of goods. Smaller pur- 
chases of durable goods will probably be offset by 
larger purchases of nondurables. 

{ Residential housing starts fell from an annual rate 
of about 1.6 million starts in the spring of 1959 to 
1,044,000 in September 1960. In October the seasonal- 
ly adjusted annual rate rose to 1,192,000 starts. Greater 
availability of credit could act as a stimulus to new 
housing starts. On the other hand, the demand for 
housing is weakened as the backlog has been filled 
and as family formation has declined. One evidence 
of the weaker demand is the rise in the vacancy 
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ratio. Conditions favor a continuation of easier credit, 
and housing starts will probably increase in 1961. 
{ New plant and equipment expenditures have leveled 
off at about the third quarter totals, the peak reached 
during the recovery (Chart 3). Declining profit mar- 
gins, ample capacity in many industries, and lower 
undistributed profits will offset the stimulating effects 
of small declines in long term interest rates. Some 
declines have been recorded in capital appropria- 
tions by industry, hence a decline of several percent 
in plant and equipment expenditures can be expected 
through the early part of next year. 

{ Inventories already have swung from an accumula- 
tion rate of about $11% billion early in 1960 to a liqui- 
dation rate of about $3 billion in the last quarter 
(Chart 4). With this swing of almost $15 billion, most 
of the adverse effects of inventory adjustment have 
already taken place. While some further inventory 
liquidation is probable, this area should shift to a 
plus factor later in 1961. It could be one of the im- 
portant expansion forces affecting our economy in 
the second half of the year. 

{ Exports have risen sharply in 1960, while merchan- 
dise imports have remained at about the 1959 levels. 
As a result, the excess of exports over imports has 
increased to the highest level in the postwar period, 
excluding 1956 and 1957, which were overstimulated 
by the Suez crisis. However, some decline in exports 
would not be surprising because boom conditions 
abroad have shown signs of tapering off. 

{ Federal spending has been inching upward in re- 
cent months. It is probable that a further rise of 
several billion dollars will take place in 1961 as the 
new administration seeks to achieve its announced 
goals and as armament spending rises. 

{ Unfilled orders of manufacturers have declined from 
$51.5 billion in December 1959 to $46.5 billion in 
October 1960. The December 1959 total was inflated 
by the effects of the steel strike, so part of the recent 
decline has reflected the aftermath of the strike. 
Nevertheless, new orders have been below sales every 





TABLE 4 


INCREASE IN VOLUME OF DEBT 
(in billions of dollars) 


State & Corporate Non-farm mortgage 
local residential commercial* 


1945 $13.7 $ 85.3 $ 17.7 $ 9.3 
1950 20.7 142.1 42.9 16.5 
1955 38.4 212.1 83.8 24.9 
1958 50.9 255.7 1118 32.8 
1959 55.6 281.7 124.4 36.4 


*/ncludes multi-family residential 











‘ JANUARY 1961 


BILLIONS OF DOLLARS 


Chart 4 — Changes in business inventory, by quarters, from 
1958 through third quarter 1960. Losses shown in white. 


month this year except September. Such a relation- 
ship is not conducive to a vigorous upturn in economic 
activity. These data require careful watching in the 
months ahead for clues about the underlying strength 
of the economy. 

{ The Federal Reserve has been acting since early 
1960 to ease credit. On several occasions during the 
year it has taken steps to increase the reserves of the 
member banks. The rediscount rate has been reduced 
twice. Other money rates also have declined. In the 
fall of 1960, mortgage money was available in some- 
what larger supply than a year ago, but interest costs 
have not declined. 


The Outlook for 1961 


A balancing of these factors suggests that we will not 
move far from the high level plateau on which we 
have been perched for the past six months. Such 
stability creates considerable anguish among those 
who have made economic growth a fetish. Neverthe- 
less, it is a highly creditable performance in the face 
of disruptions attending the steel strike and the dis- 
locations which unavoidably attend a halting of an 
inflation spiral. During this period, a sounder base 
is being created for further economic growth, which, 
from the longer term point of view, is hampered 
rather than stimulated by inflation. 

Nonresidential construction contracts awarded in 
1961 should remain at about the present level. Busi- 
ness spending on industrial buildings and factories 
probably will decline in 1961 while highway building 
should continue to rise. Spending on state and local 
government construction should continue to advance 
and thus act as an offset to a moderate decline in 
private nonresidential construction. At best, 1961 
should see a modest increase of planned construction 
in residential housing. 

Although business activity in the first half of 1961 
should continue to be sluggish, some upturn in the 
latter part of the year is probable. am 





Survey Of The Profession... 1961 


A Decade of Growth 


STAFF REPORT 


TO MEASURE the growth of the profession is not 
easy. Even if an investigator were 
able to find the perfect sample of 
American consulting engineers, he 
would be hard put to think of just the right ques- 
tions to ask them. Growth of firms cannot be meas- 
ured in international units using calibrated instru- 
ments and standardized procedures. To some, a 
growing firm is one that is adding personnel; to 
others, it is one with a rising gross income; but 


Cpexclusive 


the owners themselves are more likely to use net 
worth or net income as a yardstick. Nearly every 
firm able to continue in practice can find some di- 
rection in which it has grown. Therefore, to get 
a clear picture of growth, it is necessary that many 
questions be asked of many firms and that all their 
answers be fitted together. 

To gather the data for this measurement of growth 
of the profession, Consuttinc ENGINEER sent a four- 
page questionnaire to every firm of consulting en- 
gineers on the circulation list, a total of 6213. Com- 
pleted questionnaires were received from 2315, or 
slightly over 37 percent. So large a return constitutes 
a true survey rather than a simple statistical sample. 

The questions were worded so that the answers 
could be punched into IBM cards; that is, the ques- 
tions called for facts rather than opinion. This made 
it possible to sort mechanically and establish data 
which was uncolored by either the answerers’ or 
the editors’ opinions. 

The survey provides, then, a study of growth from 
several points of view. It covers a decade, the ‘50s, 
and it provides excellent evidence of an expanding 
profession, more than keeping up with a generally 
expanding economy. However, in studying these 


figures it must be kept in mind that this survey 
had to be based only upon answers from those firms 
that have been successful enough to be in business 
today. There are some unfortunate firms that have 
failed during this decade past, and of these we know 
nothing. We are presenting here data on birth rate 
and growth patterns — but nothing on the death 
rate. It is obvious, however, to anyone at all familiar 
with private practice that most firm deaths are in- 
fant deaths. Firms are founded, flounder a year or 
so, and then die. These make little impression on the 
profile of the profession. It is, on the other hand, 
rare that a firm of any stature fails after it has 
reached maturity. To bring the small ghosts of these 
embryonic failures into the survey would be little 
more than an exercise in statistical scholasticism — 
an attempt to determine the number of nonexistent 
firms that could dance comfortably on the blunted 
point of a card sorting needle. 


Age Groups 

This is a survey of growth in the ‘50s. It examines 
conditions at the start, at midpoint, and at the end. 
Therefore, three answers were required for all ques- 
tions; an answer for 1950; another for 1955; and, 
finally, for 1960. But all the firms answering the 
questionnaires were not of one age. Some were 
founded before 1950, some between 1950 and 1955, 
and others since 1955. Obviously, the firms founded 
since 1950 or since 1955 could not answer regard- 
ing their prenatal condition, so returns were sorted 
into the three groups shown in Fig. 1. Group A 
includes all firms founded before 1950, group B, 
those founded between 1950 and 1955, and group C, 
those founded since 1955. 
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Fig. 1 — Firms divided by age group. 
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Note that just about half of the consulting engi- 
neer firms in the country were founded before 1950. 
About a quarter were founded in the first half of 
the ‘50s, and the remaining quarter got started in 
the last half. The niceness of these percentage figures 
simplifies the statistics of the study in a most satisfy- 
ing manner. 


Type of Firm, Type of Work 


The firms surveyed are properly designated consult- 
ing engineers, but some of them do other types of 
work. If we lump together all the work done by all 
the firms and by all the groups studied, we come up 
with a breakdown of total firm activity into (1) en- 
gineering services, (2) architecture, and (3) con- 
tracting for construction. As shown in Fig. 2, the 
composite of all firms spends about 88 percent of its 
time in rendering engineering services, 9 percent 
in architectural activity, and 3 percent in construc- 
tion work. Looking specifically at the three groups 
of old, middle age, and young firms, we find very 
little variation. There would appear to be a trend 
toward more architecture and more engineering and a 
slight decline in construction activity, but this is 
such a small shift that it can scarcely be termed 
significant. At the end of the decade, as at the 
beginning, the work done by the firms surveyed is 
nearly 90 percent engineering services. The percentage 
of construction activity of these firms has even 
shrunk slightly. 

Fig. 2 also shows the percentage of total income 
from fees for engineering, architecture, and con- 
tracting. Here some startling facts come to light. 
First, with all firms taken together, current figures 
indicate that architecture and contracting produce 
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relatively more income than engineering. For ex- 
ample, with 9 percent of the total work, architectural 
activities produce 12 percent of the net income. 
Engineering, with 88 percent of the work, comes 
up with only 84 percent of the income. 

Notice, however, that this average for all firms 
includes opposing sets of data. Group A, the older 
firms seems to do very poorly on income from their 
engineering work. This group contains a heavy weigh- 
ing of constructors (firms that do both engineering 
and construction) and engineer-architect firms. It 
must be inferred that many of these firms charge 
less than cost for engineering and make this up in 
their charges for architecture or construction. It 
seems that those who claim that independent consult- 
ing engineers are being subjected to unfair competi- 
tion by firms that hide part of their engineering 
costs in architectural fees or construction contracts 
may be right. Surely it is unreasonable to believe 
that a group of firms can make a profit on engineer- 
ing if, as was true of Group A in 1950, 87 percent 
of their work load was engineering but only 70 per- 
cent of their net income came from engineering fees. 

Independent consulting engineers can take heart, 
however, in the knowledge that this ratio improved 
considerably during the ‘50s even for Group A, while 
Groups B and C seem to be getting income out of 
engineering about in relation to the work expended. 
As a matter of fact, it even looks as if there might 
be a slight tendency for very new firms of engineers 
to throw in a little architecture at less than cost 
as a come-on for clients. Note that when the B firms 
were first starting, five years or so ago, they de- 
voted 7 percent of their effort to architecture and 
only got 4 percent of their income from architectural 





fees. It is also interesting to note that the young- 
est firms seem to lose money on the little bit of 
construction activity in which they engage. 

The outcome of these opposite positions of older 
and newer firms will make an interesting comparative 
study at the end of the ‘60s. Looked at today, it 
would appear to be wise for a new firm to steer clear 
of both architecture and contracting, but it can be 
argued that if a firm sticks to it long enough, the re- 
verse can be true — at the cost of bucking a trend. 
Even the old firms are tending toward a proper 
balance between the type of work they do and the 
income they receive for it. 

Turning from the profession as a whole to individ- 
ual firm activity, Fig. 3 shows that 70 percent of 
the consulting engineers deal in engineering services 
only. Their spirits are never elevated by the con- 
templation of esthetic architectural elegance; neither 
are their nerves jangled by the clatter of contractors’ 
equipment. About 23 percent of the firms offer both 
architectural and engineering services, while 7 per- 
cent might properly be called constructors, since they 
do both engineering and construction. An examination 
of the bars for Groups A, B, and C of Fig. 3 would 
indicate a slight increase in the number of architect- 
engineer firms, with a corresponding decrease in 
number of firms offering only engineering services. 
It is also worth noting that only in Group C of Fig. 3 
does the total of the percentages add up to more 
than 100. This must mean that there is, for the first 
time, some measurable overlap of architecture and 
contracting. If this has significance, it seems that 
the architect-contractor may be just beginning to 
show his head over the foundation footings. 

Fig. 4 deals only with the engineer-architect firms 
— those of the middle bars of Fig. 3. Today the en- 
gineer-architect firm is 6 parts engineer and 4 parts 
architect, and it can be seen that the trend is clear- 
ly toward an even dryer mixture. The reason is ob- 
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vious. Buildings continued, during the ‘50s, to de- 
mand a higher and higher percentage of cost for 
mechanical, electrical, and structural engineering ma- 
terials and equipment. This trend is sure to continue. 

Fig. 5 presents data only for the few firms that 
do both engineering and construction. It can be seen 
that these firms divide their activity almost equal- 
ly between the two activities. There is a noticeable 
jump in the percentage of engineering services in 
the new firms of Group C. Careful inspection of 
the returns shows that this is the result of a sizable 
number of new organizations that are largely en- 
gaged in consulting activity but who do just a 
little contracting on the side. They are, we might say, 
just a little pregnant. 


How Many People 


The number of people employed in a firm is one in- 
dication of size. And in a firm of consulting engineers, 
there are three categories to be considered. First 
there are the owners; next are the registered em- 
ployees; then there are the technicians and general 
office help. To separate engineering employees on the 
sole basis of registration may not be entirely realistic 
at this moment, but it is becoming more so each 
year, and we have chosen to use it here. 

Fig. 6 illustrates the number of owners, partners, 
and principals in a firm. Looking at the first bar, 
it can be seen that today, 1960, the average num- 
ber of top men in a firm is 2.03, almost exactly two 
per firm. This is for all firms — old, middle, and 
young. Turning to those over 10 years old, it is 
clear that there has been a steady increase in the 
size of top management for these firms during the 
decade, from 1.71 in 1950 to 2.01 in 1955, to 2.26 in 
1960. It might be said that the average older firm 
(Group A) has added % of a man at the top every 
five years. (Some may feel that this is all too liter- 
ally true. ) 
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Fig. 3 — Percentage of firms en- 
gaged in engineering only, in en- 
gineering-architecture, and in en- 
gineering-contracting. 
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Fig. 4 — Breakdown of work by engineer-architect firms. 


A count of top management, however, is not a 
direct measure of growth. While the number of 
partners in a firm has been used by some associations 
as a basis for their dues formulas, it is generally 
acknowledged that no sure relationship exists be- 
tween number of partners and size of firm. Some 
quite large firms are under sole ownership while 
some relatively small organizations are ruled by a 
surprisingly large consortium of partners. An in- 
crease in the number of partners in a firm is, how- 
ever, indicative of increased breadth of activity. 
It is customary for a firm expanding into a new 
branch of engineering to take on a partner who is 
expert in that field. There is good reason to believe, 
therefore, that this increase in the number of part- 
ners is evidence of broader firm activity across the 
several branches of engineering. 

Moving to Group B in Fig. 6, the same pattern 
is repeated for these middle age firms. They started 
with about the same number of partners that the 
older firms had at the beginning of the decade, 
and they too have added % of a partner in five years. 
Group C, the young group, started again at 1.70, and 
if they follow the clear pattern of the ‘50s, their 
future can be plotted easily. 


Registered Engineers 


Turning to Fig. 7, we see a picture of growth repre- 
sented by the number of registered engineers in a 
firm. Today, the average firm, regardless of age, has 
4.09 registered engineers. This includes all owners, 
partners, or principals who are registered. In fact, 
if we are to assume that both of the partners in the 
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Fig. 5 — Breakdown of work by engineer-contractor firms. 
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Fig. 6 — Average number of owners, partners, or principals. 
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Fig. 7 —Average number of registered engineers per firm. 





average firm (Fig. 6) are themselves registered, 
then this firm has just slightly over two other regis- 
tered engineers in its employ. A comparison by 
groups shows that this overall average is held down 
by the newer firms. Group A is up to slightly over 
six registered engineers per firm, and even five 
years ago, back in 1955, they averaged 4%. 

The strong growth pattern of this older group is 
interesting. Here is good evidence that the ‘50s was 
a growth period for private practice and for engineer- 
ing registration. The rate of increase in the number 
of registered engineers per firm for Group A was 
36.5 percent between 1950 and 1955, and 33.8 percent 
between 1955 and 1960. The rate of increase for 
registration in Group B is an even more impressive 
56 percent, but they started lower, so they earned 
a high percentage more easily. Numerically, each 
older firm added 1.20 registered engineers in the first 
half of the decade and 1.52 in the second half. Each 
firm of Group B added .92 registered engineers in the 
second half. 

Group C, the youngsters, today have a_ fairly 
healthy 2.05, a considerable improvement over Group 
B, who started with 1.64, which is even lower than 
their corresponding average of 1.72 partners (Fig. 6). 
This means that some of the top men in those firms 
formed between 1950 and 1955 were not registered, 
though this ratio was quickly and properly reversed 
in the following five years. 


Total Number of Employees 


An increase in the number in top management may 
simply indicate greater breadth of engineering ac- 
tivity, and an increase in the number of registered 
engineers per firm may partially reflect only a great- 
er interest in and respect for registration, but an 
increase in total number of employees is a reliable 
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Fig. 8 — Total personnel per firm (including partners). 


indication of firm growth. Based on this yard stick, 
a healthy growth is demonstrated. Today the average 
firm of consulting engineers has 21.21 persons work- 
ing for it, including the owners, partners, and prin- 
cipals. To summarize from Figs. 6, 7, and 8, this 
average firm has 2.03 registered engineer partners, 
2.06 employee registered engineers, and 17.12 other 
employees, bringing the total up to the 21.21 shown 
in Fig. 8. It should be noted that the 17.12 em- 
ployees includes not only nontechnical but also the 
nonregistered technical employees. Graduate and ful- 
ly experienced engineers would fall into this gen- 
eral employee category unless they were registered. 

It is in the area of total personnel that we find 
the greatest variance between the firms ot different 
age groups. The older firms, Group A, are distinctly 
larger than either the middle age or the young. Even 
10 years ago, these older firms had larger staffs than 
the average firm does today, and both Group B and 
Group C look tiny in comparison. Looking at them 
simply as they are today, the older firms average 
35.12 (of which 29.11 are nonregistered), against 
9.96 for Group B (with 7.40 nonregistered), and 
just 6.39 for Group C (of which 4.34 are nonregis- 
tered). Note that the percentage of nonregistered 
personnel goes up rapidly for the older, larger firms. 
It takes a lot more clerks, draftsmen, and_ typists 
to support each registered engineer in the larger 
firms, and this might appear to be wasteful. It could 
be just the opposite. The large firms may be making 
better use of man power by using engineers only 
on highly technical work and assigning lower level 
activity to technicians and clerks. In the smaller 
firms it is essential that some of the less technical 
work be done by the engineers, for the volume is not 
great enough to hire supporting technicians, drafts- 
men, and clerks. In the one-man firm, the chiefs 
must also work like Indians — and sometimes even 
like squaws. 

The older firms of Group A have shown a good 
pattern of growth through the ‘50s. From 26.97 to 
34.21 in the first five years gives a growth rate of 
26.8 percent. The continued growth to 35.12 in 1960 
is at the considerably reduced rate of 2.7 percent. We 
see, then, that in the last half of the decade it 
was not the old firms that were growing in total per- 
sonnel but the middle age and young. The middle 
age firms, Group B, jumped from 5.45 to 9.96, an 
increase of 83 percent. In fact, Group B’s actual 
numerical growth of 4.51 is just about five times that 
of Group A. The youngest, Group C, has no earlier 
data for comparison, but it starts its history with 
a firm average of 6.39 total personnel, nearly one 
more person per firm than Group B had when it was 
getting started back in 1955. 

In this area of total personnel, an additional study 
was made of a very elderly group of firms, Group X, 
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Fig. 9 — Bar chart showing types of ownership for consulting firms. Fig. 9a — 
Average number of personnel per firm by type of ownership. Fig. 9b — Pie 
chart showing the percent of total personnel employed by different types of firms. 


all founded before 1925 (Fig. 8). This study shows 
the growth rate for a group of firms that had reached 
maturity long before 1950. These are large firms, 
about five times the average when measured by num- 
ber of personnel. These large, old firms are the only 
ones that have gone both up and down during the 
decade. There are several reasonable explanations. 
One is the interstate highway program. Large, old 
firms tend to have much of their activity concentrated 
in public works, and it is natural that they should be- 
flect its ups and downs. 

There is also another explanation. A number of 
these older and larger firms, particularly in the 
Northeast, are obviously going into a decline. Their 
practices have suffered severe losses to younger, more 
active firms, particularly during the past five years. 
The decline of the ancients during a decade of gen- 
eral growth of the profession is a notable fact, re- 
gardless of cause. 


The Trend to Corporate Structure 


The survey shows (Fig. 9) that a majority of the 
firms offering engineering services to the public are 
operated as sole ownerships. A quarter are partner- 
ships and a fifth are corporations. But it is necessary 
to leaven these figures with a grain of salt from 
Figs. 9a and 9b, which clearly show that the sole 
ownerships may be great in number but they are 
small in size. The average sole ownership has just 
6 employees; the partnership has 30; and the corpo- 
ration has an average personnel of 58. In fact, with 
only 20 percent of the firms, corporations employ 52 
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percent of the personnel. Partnerships account for 33 
percent, while the sole ownerships, with more than 
half the total firms, employ only 15 percent. 

An examination of the bars for Group A of Fig. 9 
shows that there was a substantial trend toward 
corporate practice during the ’50s. The percentage of 
corporations doubled, from 12 to 24 for this older 
group. Group B data confirms this trend, with a shift 
from 8 percent to 16 percent between 1955 and 1960. 
The C Group starts with 16 percent as corporations, 
which shows that an even higher percentage of the 
new firms are starting as corporations than did the 
older one of 5 to 10 years ago. 

The increased precentage of corporations means a 
corresponding decrease in sole ownerships and part- 
nerships, and while both show downward move- 
ments, the significant drop is in sole ownerships. Most 
new firms still start off as sole ownerships, but many 
of them turn quickly toward a corporate structure as 
they grow. This is meaningful, since the most press- 
ing reason for incorporating is to avoid excessive 
taxation on personal income. The fact that many firms 
shift during their early years to corporate practice 
is indicative of considerable financial success. While 
individual situations vary, it is at the $25,000 per- 
sonal income level that a sole owner or partner starts 
to investigate the tax advantages of incorporation. 


Geographical Growth 


Having studied growth as measured by increased per- 
sonnel, it is interesting to turn the stone and have 
a look at another facet, geographical expansion. As 
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would be expected, firms expand their areas of opera- 
tion as they age and get bigger. Small firms, that 
start with local projects only, begin to feel confined 
and look for work from further away. Some start 
looking abroad. This is not simply a matter of the 
shade of the grass in far fields. Rather, it is due to 
saturation of local markets, or political conditions 
that may make local clients too hard to work with. 
There are, in fact, many reasons for a firm to start 
looking for work outside its own immediate area, 
not the least of which is a healthy spirit of adventure 
or even an idealistic dedication to man’s material 
progress. 

Whatever the cause, each year during the 50s more 
engineering firms moved into interstate and foreign 
work, leaving fewer whose work was strictly local. 
Currently, 35 percent of the firms confine their work 
to their own state; 61 percent do some work outside 
their state but in the U. S.; and 11 percent do some 
foreign work (see Fig. 10). There is some overlap, 
of course, in the 61 percent that do interstate and 
the 11 percent that do foreign work. To say better 
than one firm in 10 does some foreign work may 
sound high, but it must be recalled that Canada, 
Mexico, Cuba, and the West Indies are all “foreign.” 

In this matter of geographical expansion, an ex- 
amination of Groups A, B, and C is particularly in- 
teresting. Note that Group A, the older group of 
generally larger firms changed distinctly during the 
decade. In 1950 about 44 percent of these firms 
worked only within their states; 10 years later this 
dropped to 32 percent, while in contrast, those that 
did some interstate work rose from 48 percent to 
64 percent. Group B produced a similar pattern be- 
tween 1955 and 1960. Group C, the recently formed 
firms, simply started with a less provincial practice 
than their older colleagues. 

There has been a discernible and probably sig- 
nificant increase in the number of firms that do 


some work abroad, but a look at Fig. 11 (which 
shows that foreign work accounts for only 2 percent 
of the total) makes it clear that, regardless of the 
increased number of firms involved, the volume of 
foreign business is relatively small. Many of the 
firms involved in foreign work actually do very little. 
Almost two-thirds of these firms get less than 10 
percent of their work from foreign countries. How- 
ever, the average firm, of those that have some foreign 
practice, gets 21 percent of its work outside the U.S. 

Despite the fact that 81 percent of the total en- 
gineering work still comes from inside the engi- 
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Fig. 12 — Number of projects and clients annually. 


CONSULTING ENGINEER 





neer’s own state, it is obvious that consulting engi- 
neers are expanding their territories. Fewer each year 
are provincial practitioners. This is a notable trend 
of the ’50s, and it is likely to accelerate in the ‘60s. 


How Many Projects? 


As illustrated in Fig. 12, the average consulting en- 
gineer firm currently handles 54 projects a year. The 
older firms are handling 58 a year, which matches al- 
most exactly the 59 a year of the middle- aged firms, 
while the younger firms are active on only 43. It is 
reasonable to assume, however, that the 58 projects 
of the older firms are 58 relatively large projects, 
while those of the other groups, particularly of 
the C Group, are smaller, (Later articles will take 
up income, value of projects, and related topics. ) 

Alongside the bars representing number of projects 
(Fig. 12) are corresponding bars for number of cli- 
ents. There are, today, an average of about 1.2 proj- 
ects per client. Checking the separate groups, we find 
that while Group B and Group C both have a project 
to client ratio of 1.7 to 1, the older firms of Group 
A have a 1.2 to 1 ratio. This simply means that 
the younger firms tend to handle more but smaller 
projects per year for the same clients. 

It is interesting to combine the data of Figs. 6, 
7, and 8 with those of Fig. 12. Knowing how many 
clients each group deals with each year, it is possible 
to compare this with the number and type of per- 
sonnel serving those clients. Taking all firms to- 
gether, each partner must take care of 19 clients, but 
there are 9.5 clients per registered engineer in his 
firm and 1.8 clients per employee. According to this, 
client relations should be twice as difficult as em- 
ployee relations. 

When this is examined by groups, it turns out 
that each partner in Group A must deal with 21 
clients, each partner of Group B with 18 clients, and 
each partner in the younger firms with 15 clients. 

different pattern is followed for registered engi- 
neers and total personnel: 

Clients per 


Clients per Clients per 


Partner Registered Employee 
Engineer 

Group A 2] 8 1.4 

Group B 18 14 3.6 

Group C 15 13 4.0 


All 19 9.5 1.8 


This indicates that, even at best, client contact 
frequently must be neglected. In the young, small 
firm, it must be difficult for slightly less than two 
busy partners to give the necessary personal at- 
tention to about 26 different clients. It is obviously 
impossible for the slightly more than two partners 


of each older firm to handle nearly 50 clients a year 
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Fig. 13 — Present net worth of the consulting firms. 


on a personal contact basis. We can assume, then, 
that client contact in the older firms must be par- 
tially delegated to other than partners. To balance 
this, these older firms offer more registered engineers 
and more total staff members per client than do the 
younger firms. 


Finally, Net Worth 


The final measure of growth of a firm must be based 
on net worth. Here the picture is a good one. Lump- 
ing all firms together, the average consulting engineer 
firm today has a net worth of $113,000. This is a 
rather healthy figure for a firm that has a total 
personnel of only 21 and usually owns little more than 
a few desks and drafting tables. Even more impressive 
is the growth rate during the decade. The older firms 
of Group A had a net worth of $97,000 in 1950 and 
75,000 by 1960. This is 
an increase of 80 percent — nothing to be ashamed 


managed to raise this to $1 


of. The middle-aged firms of Group B went from a 
net worth of $37,000 in 1955 to $94,000 in 1960. 
This is a rosy 154 percent increase in five years. Group 
C should do so good! 

While consulting engineers cannot yet be pointed 
out as a financially favored elite, the engineer who 
got together with another engineer something over 
five years ago and kicked in about $18,000 in begged 
or borrowed money to form an engineering firm 
now has better than $2.50 for each $1.00 he invested. 
And we must presume that during these few years he 
also has been able to earn a reasonably decent living. 

The private practice of engineering is not only 
a respected profession, it is a good investment — or it 
was in the 50's. om 
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THE FOLDED PLATE is the simplest of the shell 
structures. It is easy to design, and its 
plane surfaces usually give the builder 
little trouble in forming and pouring. 

It is more adaptable to small areas than are the curved 
surfaces, which for maximum economy require the re- 
use of the complex forms over and over. A folded plate 
can be formed for about the same cost as a horizontal 
slab, yet it requires much less steel and concrete for 
the same span. 


Basic Elements 


The principal components of a folded plate structure 
(Fig. 1) are: (a) the inclined plates; (b) the edge 
plates, which are used as stiffeners for the wide plates; 
(c) the end stiffeners to carry the loads to the supports 
and to hold the plates in line; and (d) the columns to 
support the structure. The span of the structure is the 
greater distance between columns, while the bay 
width is the distance between similar structural units. 
A strip across a folded plate from the crown to the 
valley is called a slab element because the plate is 
designed as a slab in that direction. 


The structure illustrated in Fig. 1 is a two segment 
folded plate. If several units are placed side by side, 
the edge plates generally are omitted from all but the 
outside edges. If edge plates are used on inside edges, 
the design is called a two segment folded plate with a 
common edge plate. 

A structure may be designed with a simple span or 
with multiple spans of varying length. The folded 
plate also may be cantilevered from the supports, with- 
out a stiffener at the end. Folded plates are not suited 
to wide bay spacings. For widths of plate over about 
12 feet, the folded plate must be made thicker than a 
barrel vault. Increasing the thickness of the slab at the 
valleys and at the crown, as shown in the sectional 
view in Fig. 2, is of some advantage, permitting an 
increased span with less material. 


Three Segment Folded Plate 


Fig. 3 shows a folded plate structure with three seg- 
ments, (a), (b), and (c), for each barrel. The end 
stiffeners (d) are rigid frames rather than deep girders 
as in Fig. 1. The forces from the reactions of the slop- 
ing plates on these rigid frames will be quite large, 


CONSULTING ENGINEER 





Architectural effect 
of a Z shell can be 
dramatic, especial- 
ly if it cantilevers 
beyond supports. 


and at an outside column there are no adjacent plates 
to balance this thrust. The size of the frames required 
to resist these forces may be reduced, however, by 
incorporating a steel tie between the tops of the col- 
umns in the design of the structure. 

The dimensions of the plates depend on the width 
of the bay and on the length of the span. The depth 
of the shell (h) should be about one-tenth the span, 
and the maximum slope of the plate should be no 
greater than 40 degrees. For example, if the span is 
60 feet and the bay width is 24 feet, the depth of the 
shell should be about 6 feet and the horizontal width 
of each plate of a three segment plate should be about 
8 feet. The slope of the plates is 8 horizontal to 6 ver- 
tical, which is about 37 degrees. The thickness of the 
plates should be about 3% inches. 


The Z Shell 


A Z shell (Fig. 4) is made up of one large sloping 
plate (a) and two smaller edge plates (b). These are 
arranged so as to provide a space between the units 
for fenestration running the full length of the struc- 
ture. The architectural effect of the shell design can be 
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dramatic, especially when there is a cantilever projec- 
tion of the slab beyond the supports. The windows 
normally face the north, but most of the light actually 
is reflected southern light. To increase this reflection 
the roof can be covered with aluminum or painted so 
that sunlight is reflected through the windows to the 
interior of the building. These windows need not be 
large. Adjacent units are tied together with structural 
window mullions. 

In constructing the Z shell, movable forms need only 
be lowered a short vertical distance if, in the arrange- 
ment illustrated, construction is started on the right 
side and then proceeds to the left for each successive 
unit in the structure. 

The Z shell is not an efficient structural shape, since 
it is discontinuous. Furthermore, its effective design 
depth (c) is much less than its actual vertical depth 
(h), as shown in the sectional view in the lower part 
of Fig. 4. Therefore, spans with these shells must be 
shorter than for shells designed with units that bal- 
ance their thrusts where they meet. 


Walls Continuous With Shell 


Fig. 5 shows a structure with walls of tilt-up concrete 
construction. The concrete for the walls is cast flat on 
the floor and then raised into place with cranes. Tilt-up 
walls usually are joined by peured-in-place columns, 


and in this design they are made continuous by the 


roof plates. Columns are not always necessary at the 
junction of the wall panels, for the walls are sufficient- 


A crane is used to tilt up pre-cast concrete wall sections. 
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ly braced at the top. Only a simple, grouted key slot 
may be provided. 

The tilt-up panels can serve as their own foundation 
walls, so a continuous footing pad is used, with a notch 
to receive the tilt-up panel. Interior floors of dock 
height can be constructed by filling the interior of the 
building with dirt to the required depth. The tilt-up 


jh me 


ohne 


nil 


Cantilevered Z shell roof of a Kansas City high school. 
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walls can be designed to resist this lateral load, since 
they are held at the top by the shell and act, therefore, 
as vertical beams rather than as cantilevers. 

Canopies 


A folded plate will serve excellently as a small canopy 
at the entrance of a building. The folded plate shown 





Two segment folded plate roof for Colorado Federal Bank. 





4) 


in Fig. 6 has four segments. A two segment structure 
is undesirable because it has very little torsional re- 
sistance. This instability can be demonstrated with a 
model made of a folded piece of paper pasted to card- 
board stiffening members at each end. 

If it is necessary to have a two segment structure, 
a torsion member should be placed in the valley 
to resist any torque. Stiffeners sometimes can be hid- 
den on the top surface, and the shell will appear to 
spring from the vertical column. Where the canopy 
starts at the wall of the building there should be a 
stiffener hidden in the wall construction. 

Provision also must be made in the design for drain- 
age of the center valley. 


Tapered Folded Plates 


Folded plate structures can be designed with tapered 
elements. Two of the many possible combinations are 
. Note that when the smaller depths 
are all at one wed. the entire structure becomes cir- 
cular. The height of the shells at the center of the 
span is the critical dimension for determination of 


shown in Fig. 7 


bending strength. Therefore, the structure is not effi- 
cient and is not suited to long spans unless consider- 
able height is provided at the large ends. The transfer 
of shear from the small end of the triangular plate to 
the large end is another weakness of the design. If a 
large number of units are used in each span, the trans- 
fer of loads may be difficult. 

Edge Supported Folded Plates 

The usual edge plate can be eliminated and the roof 
structure can be made to appear very thin if a series 
of columns are used as shown in Fig. 8, where edge 
supported folded plates are used. The roof slab be- 


tween side columns must be designed as a beam. If 
desired, the roof slab can be extended as a cantilever 


122 








(a) 














canopy. Then the beam element that carries the loaa 
of the roof between columns will be wider, and win 
dows under the slab will have some sun protectior 
Note the vertical columns in the end walls at the 
crown of the gable. These take the reactions of the 
plates, and the horizontal ties are eliminated. Wind 
loads are resisted by rigid frame action in the columns 
and stiffeners. 


Folded Plate Truss 


The term “folded plate truss” is indicative of the struc- 
tural action of the design shown in Fig. 9. There are 
horizontal ties (a) only across the ends of the build- 
ing, and the structure, like that of Fig. 8, acts as an 
edge supported shell. The thrusts from the triangular 
crossed arches are carried lengthwise to the ends. The 
top chord (b) of the inclined truss is formed by the 
ridge member. The bottom chords (c) are the ties at 
the base of the side gables, and the diagonals (d) are 
formed by the sloping valleys at the intersection of the 
arches and the truss plates. The ridge member (b) 
may require some additional thickness to handle the 
compression forces. 

This is truly a space structure, and its structural ac- 
tion is not as obvious as is that of simpler folded plate 
structures. The architectural appearance is more subtle. 


Folded Plate Rigid Frame 


Fig. 10 shows a building with folded plate roof and 
walls. Each plate is cast flat on the ground, lifted into 
place, and the grouted at the joints. A wall of this type 
can be made much thinner than a conventional flat 
wall. An arch with straight segments, a rigid frame, is 
not as efficient as a curved arch because the bending 
moments are greater. Ties (a) across the plates are 
required at the knees and at the crown to distribute 


the forces at the ends of each segment. = 


CONSULTING ENGINEER 


Upstream view of the hypersonic wind tunnel in the Jet Propulsion Laboratory at the California Institute of Technology. 


Wind Tunnels Go 


Hypersonic 


CHARLES J. HELIN 


Consulting Engineer 


PRIOR TO THE INTEREST in transonic flight, wind 
tunnels were relatively simple, con- 
propeller fan on one side and a test 

section on the other. Usually a heat exchanger was 

incorporated, and sometimes an opening was provided 


sisting of a closed air loop with a 


at one point in the loop to stabilize internal pressure. 
The power requirements were large, but not pro- 
hibitively so. For instance, the 10-ft square tunnel 
at California Institute of Technology, which was 
placed in service about 1930 and is still in use, is 
equipped with a 500-hp motor and can generate 
speeds in the vicinity of 400 mph. 

The problem with such tunnels is not so much the 
source of power as it is the adaptation of variable 
speed drives for the main fan, even for those tunnels 
with variable pitch propellers. For the higher class 
tunnels, a Ward-Leonard d.c. system is the most 
common and most versatile. Other systems use wound- 
rotor a.c. motors, and occasionally variable pitch 
belt drives are adequate for small experimental tun- 
nels. Gasoline engines also have been used, but lack 
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of precise speed control, noise, vibration, and rela- 
tively short life have limited their application. 


POWER REQUIREMENTS INCREASED enormously when it 
became necessary to generate winds in the transonic 
and supersonic range. For the most part, large test 
sections capable of holding full scale models were 
abandoned. The ultimate in transonic tunnels of the 
continuous flow type probably was reached in an in- 
stallation at the Arnold Air Force Base, in Tullahoma, 
Tennessee. This facility, planned in 1948 and com- 
pleted in 1954, has a test section 16-ft square. The 
drive consists of two, 25,000-hp induction motors and 
two, 83,000-hp synchronous motors, arranged so that 
the entire 216,000-hp drives a single shaft. In starting, 
the induction motors are connected across the line 
with full rotor resistance in the circuit. As the speed 
increases, water rheostats are used to reduce the re- 
sistance, until the rotating element is close enough 
to rated speed to connect the synchronous motors. 
This accelerating procedure takes about seven min- 
utes. The cost of this installation, its inability to gen- 





Mach 1, and the 
limited number of places in the wuxic that can deliver 


erate speeds appreciably greater t! 


the necessary power on demand have discouraged at- 
tempts to build any to compete with it. 

During the period from 1946 to 1954, a number of 
continuous flow type supersonic tunnels were built 
using moderate size test sections — about 2-ft square. 
These generate speeds in the range of Mach 4 and 
are of such size that 8000- to 12,000-hp is adequate to 
run them, Such tunnels, equipped with variable noz- 
zles for setting speed and ready provision for model 
change, can operate many hours per day and produce 
reams of test data. This in turn provides a good load 
factor for the power lines and, inasmuch as synchro- 
nous motors normally are used, a good power factor. 

However, since these tunnels are expensive and the 
test sections limited, private concerns requiring test 
data in the supersonic and hypersonic range have 


resorted to blow down tunnels 


THE BLOW DOWN TUNNEL uses a large storage tank, 
pumped up to high pressure, as the source of air. 
Usually an ejector is added downstream to increase 
the pressure differential across the test section, with 
a valve to modulate the rate of air flow. 

In this type of tunnel the power requirements bear 
only an incidental relationship to the tunnel speed, 
but a very direct relationship to the frequency of 
operation, as the normal test period is only from 30 
to 60 seconds. Basically, the compressors operate like 
any plant air system; their job is to maintain air pres- 
sure in the storage tanks. When frequent runs are 


Part of compressor arrangement at Caltech’s wind tunnel 


Control panel for a 20” supersonic wind tunnel at Caltech. 


contemplated, the compressors are idled between the 
time the tanks are filled and the time of the run. If 
the waiting period exceeds an hour, they may be shut 
down until ready for another run. 


An intelligent study of power requirements will 


show which components will provide optimum load 
and power factors — and consequently lowest energy 
cost. It becomes a matter of balancing first cost against 
the cost of the interval between runs. If frequent 
model and nozzle changes are contemplated, the 
pump-up time should be short. This requires relatively 
large compressors. For more widely spaced runs, 
smaller compressors probably will serve the purpose. 
A typical installation for a 4-ft square test section in 
a blow-down tunnel might require a compressor plant 
of 8000- to 10,000-hp to produce speeds up to Mach 
5 with a 40-second run and a 40-minute pump-up time. 


CONTINUOUS FLOW TUNNELS can be designed, of course, 
to provide higher Mach numbers; several have been 
built. But as the demand for speed increases, the test 
section size decreases, and the cost mounts rapidly. 
In several instances existing continuous flow systems 
have been modified by adding higher speed tunnels 
and topping compressors to boost the pressure. In 
this way Mach numbers of up to 10 or 12 are practical 
at moderate cost over and above the original cost of 
the lower speed tunnel. 

A similar procedure can be used to increase the 
speed available on a blow-down tunnel. The addition 
of a topping compressor to boost the storage tank 
pressure to a higher level in a new and heavier tank 
can be the source for a hypersonic blow-down tunnel. 
Here again, high cost limits the procedure. 

Temperature is another problem in the design of 
hypersonic tunnels. It is necessary to superheat the 
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air entering the nozzle to assure a high enough tem- 
perature in the test section to prevent condensation 
shock in the air stream. Electric heating has been used 
for this purpose, and since the load is highly inter- 
mittent (particularly with a blow-down tunnel), the 
result is a poor load factor and power rate situation. 


THE PRESENT TREND toward testing at higher and high- 
er Mach numbers has sharply increased the prob- 
lems of higher inlet temperatures and pressures. As 
a result, several new methods of producing high test 
section velocities are being studied. 

{ One method is to ignite a charge of air and fuel in 
a pressure chamber; the resultant chamber full of hot 
gas at high pressure then can be directed down the 
nozzle. This method, however, has two disadvantages. 
It is difficult to obtain precise control, and the media 
in the tunnel is not pure air. 

"A second method is the hot-shot tunnel, so called 
because a large amount of energy in the form of an 
electric are is discharged into a pressure chamber 
filled with air at moderate pressure. The resultant 
again is a chamber full of hot high pressure gas (air 
this time ) which ruptures a diaphragm and is relieved 
through the nozzle and test section. In this installa- 
tion, a bank of capacitors is charged over a period of 
time and quickly discharged in the chamber, raising 
the air pressure from 2000 to 30,000 Ibs and the tem- 
perature to 14,000 F. Running time is approximately 
1/10 second. Velocity in the test section is Mach 27. 
«A third system, called the plasma jet tunnel, uses a 
continuous electric arc in a high pressure air stream. 
The energy of the arc, which may be the entire output 
of a good sized transformer, is used to heat the air and 
thereby add to the ultimate velocity. Since this process 
ionizes the air, an ion accelerator can be employed 
downstream to increase the speed in the test section. 
However, unless carefully controlled, the are will con- 
tain metallic particles and may become a metallic are 
rather than an air arc. This third method is becoming 
increasingly important because it offers a convenient 
system of generating a continuous flow of high tem- 
perature, high speed air. Speeds of Mach 12 and tem- 
perature of 15,000 F are possible in very small test 
sections, but only for extremely short pe riods of time. 


RAPID TECHNOLOGICAL DEVELOPMENT makes it neces- 
sary to figure on a rapid amortization of equipment — 
usually in the vicinity of five years — and operating 
costs also must be ke »pt as low as possible. The choice 
of supply voltage should be made for minimum motor 
and switchgear costs and use should be scheduled so 
that the utility demand charges will not be too high. 
A study is required, therefore, to determine operating 
hours and demand loading, along with power factor 
and other conditions. It may be necessary to establish 


operating schedules coordinated with other plant or 
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Heater used in the 21” hypersonic wind tunnel at Caltech, 


community loads, in the event the demand is greater 
than the serving utility can supply readily. At times 
it has been necessary for a utility to schedule another 
turbine on the line when a local wind tunnel is to be 
operated at full capacity. 


BECAUSE OF THE LARGE amounts of energy involved and 
the nature of many of the components, the potential 
hazards to personnel and equipment from errors or 
breakdowns are of great concern. A large number of 
interlock and annunciation circuits must be installed, 
not only to insure that the proper sequence of start- 
ing and stopping is followed, but also to detect im- 
mediately a malfunction of any portion of the system 
and automatically shut down the operation. W ith the 
large number of parts required to simulate various 
conditions and the high pressures and temperatures 
used, the number of interlocks is enormous, and it be- 
comes extremely difficult to operate the tunnel. The 
control and interlock circuitry must be worked out 
carefully and methodically, so that interlock malfunc- 
tioning can be identified and corrected. The reliability 
of components must be of the highest order if the 
tunnel is to be operated economically and successfully 


on a regular schedule. =—- 
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Internal Revenue Code. 
Changes and New Rulings 


CARL H. RISTAU, C.P.A. 


WHILE THERE was no complete 
revision of the Internal Revenue 
Code during this past year, there 
were numerous changes, providing 
new tax treatment for special types 
of taxpayers, as well as new rules 
which are applicable to taxpayers 
in general. 

First, changes which affect the 
taxpayer's business deductions: 
{€ Double Deductions — Several 
states have enacted legislation 
changing the date on which tax- 
payers become unconditionally li- 
able for real estate taxes, enabling 
accrual basis taxpayers to deduct 
two years’ taxes in one year. Be- 
ginning in 1961, these double de- 
ductions will be disallowed. The 
tax will be treated as accruing at 
the time it would have accrued had 
there been no change by the tax- 
ing unit. 
{ Accrued Vacation Pay Those 
employers who have been consist- 
ently accruing vacation pay in ad- 
vance under the old rule may con- 
tinue to do so for taxable years 
ending before January 1, 1963. The 
old rule requires that the liability 
for vacation pay need only be fixed 
generally; the new rule will require 
that a specific liability must be 
determined. 
€ Travel and Entertainment — 
Congress did not pass any specific 
new law on travel and entertain- 
ment, but there were several rather 
drastic measures proposed. The 
legislators ordered a study and 
report by the Treasury Department 
and the Joint Committee on Inter- 
nal Revenue Taxation on the sub- 
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ject of entertainment expense de- 
ductions. The reports are to be sub- 
mitted as soon as practicable to the 
87th Congress, and are to include 
recommendations for changes in 
the law or administrative practices, 
if they are considered necessary or 
appropriate. 

Presently, agents of the Treasury 
Department are required to pre- 
pare an extensive questionnaire re- 
garding entertainment practices of 
the taxpayers they are examining. 
Also, the 1960 Income Tax Returns, 
whether for individuals, partner- 
ships, or corporations, request 
specific expense account informa- 
tion. Table 1 quotes from Schedule 
C — Profit (or loss) 
or Profession 
1040). similarly 
worded, will also be found on part- 
nership and corporate Federal tax 
returns for 1960. 

In addition, those operating their 
business in the form of a sole pro- 


from Business 
( Individual 
This question, 


Form 


prietorship will find this request on 
their Schedule C: 

“Enter information with regard 
to yourself and your five highest 
paid employees. In determining the 
five highest paid employees, ex- 
pense account allowances must be 
added to their salaries and wages. 
However, the information need not 
be submitted for any employee for 
whom the combined amount is less 
than $10,000, or for yourself if your 
expense account allowance plus line 
23, above, is less than $10,000. See 
instructions page 2 a 

The line 23 referred to is the net 
profit or loss from the business op- 
eration. The instructions define ex- 
pense account to mean — “(a) 
amounts, other than compensation, 
received as advances or reimburse- 
ments, and (b) amounts paid by 
or for you for expenses incurred by 
or on behalf of yourself or your 
employees including all amounts 
charged through any type of credit 





property ( ), 





TABLE 1 
EXCERPT FROM SCHEDULE — INDIVIDUAL FORM 1040 


“Did you claim a deduction for expenses connected with: (If answer to any question 
is Yes,’ check applicable box within that question.) 
D. A hunting lodge ( }, working ranch or farm ( }, fishing camp ( ), resort 
pleasure boat or yacht ( ), or other similar facility ( )? 
(Other than where the operation of the facility was your principal business.) 
Vacations for owner or employees, or members of their families ( }? (Other 
than vacation pay reported on Form W-2.) 
The leasing, renting, or ownership of a hotel room or suite { ), apartment 
( ), or other dwelling ( }, which was used by you, your customers, em- 
ployees, or members of their families ( }? (Other than use by yourself or 
employees while in travel status.) 
. The attendance of members of your family or your employees’ families at 
conventions or business meetings ( }?” 











E-M Ampli-Speed Drives provide Odessa, Texas Municipal Sewage Plant with adjustable 
pumping rate of 1 to 5.4 MGD. Pumps are held to +2% of manually selected speeds. 


Nake two pumps 
do the work of three! 


Here’s how Odessa, Texas did just that with 
adjustable speed E-M Ampli-Speed Drives 


PROBLEM: Odessa, Texas wanted 
to increase sewage facilities to 
treat sewage effluent as a source 
of industrial water for chemical 
and rubber plants. 


OBJECTIVE: They needed a new, 
efficient sewage pumping station 
at minimum cost, with provision 
for future capacity. 


SOLUTION: Odessa officials called 
in Parkhill, Smith & Cooper, con- 
sulting engineers of Lubbock, 
Texas. P. S. & C. suggested two 
alternatives: 1. Build a plant with 
three pumps, including one for 
peaking and standby; or 2. Install 
two pumps with E-M Ampli-Speed 
Drives. 

Parkhill, Smith & Cooper fa- 
vored the 2-pump plan for these 
reasons: 


Minimum Capital Investment. The 
three-pump plan would tie up a 
considerable amount of capital in 
an extra pump, motor and control 
without adding appreciably to the 





volume of sewage pumped. 


100% Peak Standby Capacity. Two 
pumps with E-M Ampli-Speeds 
could handle present demand effi- 
ciently, yet still have enough 
reserve capacity for 100% peak 
standby. 


Low Cost Expansion. Later another 
pump could be added to double 
the station capacity and still al- 
low 100% peak standby. And as 
a further saving, the building 
would not have to be enlarged to 
accommodate this third pump. 


RESULT: Acting on the advice of 
its consulting engineers, Odessa 
accepted the 2-pump plan and 
now enjoys efficient, low cost 
pumping. 

As your clients’ pumping needs 
grow, give them the economy and 
versatility of E-M Ampli-Speed 
Magnetic Drives. Call your 
nearby E-M Sales Engineer and 
write for Bulletin No. 243. It 
contains selection charts and tells 
how Ampli-Speed works. 


ELECTRIC MACHINERY 


ene TPA 20024 


MFG. COMPANY 


MINNEAPOLIS 13, MINNESOTA 


Specialists in making drives do EXACTLY WHAT YOU WANT THEM TO 
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card, for which a deduction is 
claimed in this schedule.” 

Partnership forms require dis- 
closure of expense account allow- 
ances for partners, and corporate 
forms require the same for officers. 

Whether this all is a part of the 
Treasury's attempt to secure data 
for the study requested by Con- 
gress is conjecture. It is, however, 
a fact that Revenue Agents are 
presently requiring more proof to 
support entertainment deductions. 

Employers, partners, and corpo- 
rate officers should keep very de- 
tailed records of the why, who, and 
wherefore of all entertainment de- 
ductions, whether paid by personal 
check, credit card, or cash. Also, 
they should keep a diary and note 
pertinent facts relative to the ex- 
penditure on backs of credit slips, 
receipts, etc. The same should be 
required of employees. Adequate 
records may prevent remedial legis- 
lation that will make matters 
worse. The provision setting up the 
study mentioned earlier was a sub- 
stitute for a Senate Amendment 
which would have limited enter- 
tainment deductions of expendi- 
tures for food, drink, and gifts to 
$10 per person per year. 


Changes which affect personal 


rather than business deductions: 

‘Care of Dependent Parents — 
The Code has previously allowed 
cost of medical care for depend- 
ent parents to be included with 
other medical expenses the taxpay- 
ers may have paid during the year, 
but the total so expended was 
limited to the excess of 3 percent 
of the taxpayer's gross income. All 
medical expenses, except medicine 
and drugs, for a dependent father 
or mother of either spouse may be 
deducted, providing such depend- 
ent is past 65 years of age by the 
end of the taxable year. Medicines 
and drugs are still to be taken into 
account only if they exceed 1 per- 
cent of adjusted gross income. 

* Students in the Home — A new 
section added to the Code will 
benefit those who maintain an ele- 
student 


mentary or high school 
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Gamma ray equipment used to measure sub-surface densities 


Scientific readings by the millions... 
recorded in the National Road Test 


Sponsored by the American Association of State High- 
way Officials (AASHO), this 27-million-dollar test will 
provide “statistically unassailable” facts on modern 
pavement design. 


On November 30th traffic ended on the 5 concrete and 
asphalt test loops near Ottawa, Illinois. 17 million miles 
of travel were marked up by the fleet of loaded trucks. 

The entire National Road Test project is the most 
scientific experiment ever carried out on highway pave- 
ments. Modern statistical techniques, the newest in in- 
strumentation, recording and automatic data processing 
equipment assure the total reliability and impartiality 
of findings. 

Vital data have been pouring in, useful new facts on 
pavement performance are evident. The final result—a 








PORTLAND CEMENT ASSOCIATION 
A national organization to improve and extend the uses of concrete 


JANUARY 1961 


storehouse of engineering information needed by every 
engineer, official and legislator to plan and build the 
most practical, efficient road system possible. 

For Interstate highways—and all roads and streets— 
the National Road Test wiil prove the most significant 
test of pavement types of all time. 


836 test sections—repeating nearly 200 different pavement 
combinations make up the loops. Over 1,100,000 load appli- 
cations have been recorded. 
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(other than a dependent or rela- 
tive) in their home, under a pro- 
gram sponsored by a charitable or- 
ganization. This deduction is 
limited to $50 per month for un- 
reimbursement amounts, and _ is 
listed as a contribution to the 
specific charitable organization. 

€ Estimated Tax — This amend- 
ment applies to tax years begin- 
ning after 1960. The taxpayer need 
not make a declaration of estimated 
tax for 1961 if such estimated li- 
ability is less than $40 or if the in- 
come not subject to withholding 
does not exceed $200. The only 
gross income test now is whether 
or not there is over $200 of income 
not subject to withholding. 

* Moving Expenses — Any person 
who accepted employment with 
corporations operating scientific 
laboratories for the Atomic Energy 
Commission may exclude from 


PRATT C | 4 their gross incomes the reimburse- 
yc one rainer ments received for moving ex- 
penses, to the extent that they were 


i i so used. The reimbursement must 
... Multiple unit concept 


have been received after 1949 and 


solves many strainer problems des oan ek, nt 


employee must have been in- 


macs x ‘ si : : formed at the time of his employ- 
This unique new strainer utilizes a simple, powerful cyclone-like } 


action. Water moves from the outside to the inside of the strainer representative that the reimburse- 
basket with a vigorous downward swirling action, keeping larger ment would be excludable. A re- 
particles from the strainer basket and forcing them toward the fund claim must be filed within six 
trash outlet. The Cyclone stays “‘on the line” longer, requires months of September 14, 1960. 

less space, less installation cost and less maintenance than any ‘Travel and Entertainment — 
similar unit. There has not been a change in 


ment by an authorized corporate 


tax law so much as a change in the 
COMPACT MULTIPLE UNITS to meet any flow A detailed bulletin approach to this problem by the 
requirements or any reasonable pressure drop especially useful for Treasurv Department. An employee 
Multiple units are completely adaptable to space 5 : 
limitations and can easily be added for plant ex- 


pansion. flow 
low rate data and 

BACKWASHING is simple and can be completed typical arrangements. 
in seconds. Automatic or manual controls are Ask for Bulletin S-1-J 
available. 

EQUIPPED WITH MONOFLANGE MARK IT RUB- , , , 
BER SEAT BUTTERFLY V ALVES—only one-quarter penditures, or signs credit cards on 
turn required. These are the only moving parts on behalf of his employer. The em- 
a Cyclone Strainer 


Consulting Engineers, should document each and every 


contains head loss and ; , : 
item of travel or entertainment ex- 
pense he incurs for his employer, 
whether he has a flat expense allow- 


ance, is reimbursed for such ex- 


ployee may be called on to substan- 
tiate these expenditures, and the 
i more evidence he can provide, the 


. AINER 1d better off he may be. As was 
. pointed out earlier, the 1960 tax 


4 


returns may require an employer 


ee to disclose the amounts his em- 
HENRY PRATT MPANY ; ey 
COMPAN — : plovees have received. ae 
319 WEST VAN BUREN STREET , 
CHICAGO 7, ILLINOIS 
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Get your FREE 
new edition of 
the world’s most 


VALUABLE 
CATALOG 


on valves 


a 


ii A odd 








Details of Crane’s complete line of valves and equipment for 
general service piping, valves for special services, and an 
extended technical data section in one easy-to-use book. 


The latest edition of the Crane 
valve catalog is made to help 
you more than ever. Not only 
can you find the right valves and 
fittings for your needs quickly, 
but also all the essential techni- 
cal data to facilitate your job. 
There is a condensed section in- 
dex, an alphabetical index and 


a numerical index in this new 
catalog that puts whatever infor- 
mation you need at your finger 
tips. All the features of previous 
catalogs have been revised and 
expanded and a brand-new 
“Flow of Fluids” section added. 
Mail coupon below. Your copy 
will be sent to you immediately. 


@ CRANE D 


Industrial Products Group + 4100 S. Kedzie Avenue, Chicago 32, Illinois 
Valves + Electronic Controls + Piping + Plumbing + Heating + Air Conditioning 


and fittings 


ee TORR ARARAARARARAALL EL LT EE et ££ ff. 


Dept. 1-D Crane Co., Industrial Products Group * 4100 S. Kedzie Ave., Chicago 32, Ill. 


Name Position___ 





Company —_— Address 





City_ —— ciclnieenaacenliadanasiiel - - State__ 


Type of business 
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You can get 24-hour shipment 
on most General Electric 
QHT dry-type transformers 


Forget about changing your schedule because you can’t get on-time 
delivery of dry-type transformers. You can get most General Electric 
QHT dry-types as fast as you need them. Chances are the QHT 
transformer you want is one of the popular ratings your nearby 


General Electric distributor keeps in stock. If so, you can get 
immediate delivery. Otherwise, your G-E distributor can, within 
minutes, place your order on the General Electric factory, where 
stocks of 900 models are kept. A direct order arrangement with 
the factory enables him to do this. Within hours your QHT trans- 
former will be on the way to you by whatever means are necessary 
to meet your schedule. 

QHT transformers also save production space because they offer 
savings up to 50 percent in weight and 67 percent in size com- 
pared with competitive dry-types. You can easily mount QHT 
units in out-of-the-way places near the load and save the cost of 
long, low-voltage feeders. 

QHT dry-type transformers are quiet, making them ideal for schools, 
hospitals, office buildings, and other places where noise could be 
a problem. Each rating of QHT transformers has a sound level 
equal to or less than NEMA standards. QHT sound levels are at 
least 15 decibels less than older designs. 

Installation is fast and easy. You wire General Electric QHT trans- 
formers from the front. Conveniently placed dual-sized knock-outs, 
large terminal compartments, solderless connectors, and numbered 
terminals save time. 

For more information, call your nearby General Electric distrib- 
utor. Or write for GEA-6907A “ QHT Specifier’s and Buyer’s Guide”’ 
to Section 411-18, General Electric Co., Schenectady 5, N. Y. 


* Registered trademark of General Electric Co. for quiet, high-temperature dry-type transformers 


Progress /s Our Most important Product 


GENERAL @@ ELECTRIC 











This boiler, built by Wickes Boiler Co. in 1875, operated satisfactorily for the next 31 years. 


When buying modern Boiler Equipment it pays to 
deal with an EXPERIENCED MANUFACTURER 


There is no substitute for experience. From the first pioneering days in boiler manufacture, years before the boiler pictured 
above was built, Wickes Boiler Co. has continued to be a world leader in the development of economical, efficient and depend- 
able steam generators. Today, Wickes builds steam generators in sizes to 500,000 Ibs. of steam per hour, for high or low steam 
pressures and temperatures and for all types of fuels and firing methods. 


A Wickes steam generator, custom engineered to exact generating requirements, is built to the highest standards of workman- 
ship, backed by over a century of boiler making experience. 


RECOGNIZED QUALITY SINCE 1854 « SALES OFFICES: Atlanta « Boston e Charlotte, N. C. « Chicago 
Cleveland « Dallas « Denver e Detroit « Houston e Indianapolis e Los Angeles e Memphis e Midland, Tex. 
Milwaukee « New Orleans « New York City « Oakland, Cal. e Philadelphia e Phoenix, Ariz. « Portland, Ore. 
Rochester, N. Y. » Saginaw e Seattle, Wash. « Springfield, Ill. e Tulsa 


WICKES 


W | + K E S B O | LE R CO. DIVISION OF THE WICKES CORPORATION, SAGINAW |6, MICHIGAN 
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The Council at Pittsburgh 


Mass Meeting on the Monongahela 


THE SEMIANNUAL board of di- 
rectors meeting of Consulting En- 
gineers Council followed so hard 
upon the national elections that 
many of the directors found it 
hard to make the quick switch 
from politics to private practice. 
At any gathering of consulting en- 
gineers, a Democrat is as rare as 
the center of an expense account 
steak, but there was surprisingly 
little viewing-with-alarm. There 
seemed to be a semisubconscious 
recognition that even if they 
squirmed and tried to wiggle away, 
consulting engineers would be 
heartily force-fed by a new ad- 
ministration pledged to plentiful 
public works. Consulting engineers 
are going to prosper whether they 
want to or not. 

Getting down to business in the 
Terrace Room of the Penn-Shera- 
ton, in Pittsburgh, President Smith 
again found every one of the 31 af- 
filiated associations represented by 
a director; every officer in position 
at the head table; Earle Rader, of 
Florida, as director representing 
the Members-at-Large; and various 
assorted national committee chair- 
men and alternate directors all 
present. In addition, the Consult- 
ing Engineers Council of Washing- 
ton, D. C., represented by J. Gib- 
son Wilson, was accepted as the 
32nd member of the Council. 


With so large a group participat- 
ing, these meetings resemble con- 
ventions more and board meetings 
less at each successive gathering. 
For about two years now, the un- 
wieldiness of the organization 
(originally set up as a 10-associa- 
tion federation) has been appar- 
ent, and Ross Zumwalt, of Texas, 
has regularly come up with sug- 
gestions for reorganization along 
regional lines. He believes this 


would simplify and make more 
operable a board of directors that 
soon will find it impossible to shift 
its own weight if it continues to 
grow. Whether Zumwalt has the 
right idea in proposing regional 
meetings is open to some question, 
but there is surely no doubt that 
something needs to be done about 
a 33-man board of directors, each 
director backed by an alternate, 
and the whole capped with a five- 
man executive committee. A group 
of this size can indicate its gen- 
eral approval (or disapproval) of 
actions taken and actions proposed, 
and it can in that way establish 
general policy, but it cannot de- 
bate, argue, discuss, and deal with 
some 150 items of agenda in 2% 
days. For a group of this size to 
act wisely and well, it would have 
to sit as a congress or parliament 
and meet daily for months. 

The natural result of this un- 
wieldiness is a tendency to delve 
fully (much too fully, in some in- 
stances) into every aspect of a few 
items early on the agenda and then 
to race with just a bare “by-your- 
leave” through many equally im- 
portant topics that find themselves 
jammed into the last few hours of 
a Saturady session. This is unavoid- 
able if details are to be picked over 
by a great group, all of whose mem- 
bers are intensely interested but 
necessarily without background in 
much that they must vote upon. 

The solution is a reorganization 
that would make a House of Dele- 
gates out of what is now the Board 
of Directors, meeting, as it does 
now, once or twice a year but with 
a much simplified agenda that puts 
before the group condensed re- 
ports of actions taken or planned. 
This House of Deelgates would ap- 
prove or disapprove as it saw fit 
and thereby establish broad policy. 


In addition there should be a new 
Board of Directors of perhaps 12, 
comprising the five-man executive 
committee plus about seven region- 
al vice presidents. This would be 
the working Board that might meet 
four times a year and act upon a 
full agenda of the type now pre- 
sented to the annual and semi-an- 
nual meetings. The Executive Com- 
mittee would continue to meet fre- 
quently to conduct the actual de- 
tailed business of operation. 

In effect, a change of this sort 
would be simply a matter of put- 
ting the affairs that deserve de- 
tailed discussion back into the lap 
of a small group, all of whose mem- 
bers could be intimately familiar 
with all the topics on the agenda, 
a group of such manageable size 
that it could meet about a table 
rather than in an auditorium. 

Actually, the exact form of the 
reorganization is not vital. This 
suggested arrangement is simply 
one of several, any of which could 
be quite satisfactory. What is im- 
portant is to find a way for the de- 
tailed agenda, with its literally 
hundreds of items, to be taken off 
the shoulders of a great and grow- 
ing assembly, that still is termed 
a Board of Directors, and turned 
over to a group of sensible size 
and flexibility. Yet, this should be 
done without subtracting from the 
interest in the large group that has 
established an unmatched record 
of attendance. 

Then, looking in the other direc- 
tion, it seems that it is now about 
time for the Council to give some 
thought to an Annual Convention 
of all members of all the affiliated 
associations. There are now about 
1600 engineers who are members 
of these associations — and hence 
of the Council. This is a large 
enough group to permit a conven- 





tion of respectable size, particu- 
larly if it were held at the time of 
the Annual Delegates Meeting. 


Unfortunately, money is still the 
Council's nagging problem. Its 
budget is close to $90,000, and that 
is met by individual dues averaging 
between $50 and $60 per principal 
of a participating firm. This seems 
modest enough (at a lunch table 
in the hotel, a group discussing 
dues found that the waitress paid 
more to her union than the four 
together paid to CEC), but there 
is obviously a lot of pressure at the 
local level in some associations, 
probably on the part of members 
who are looking for a $5 luncheon 
club, for CEC to provide more 
services for less money. Treasurer 
Les Bosch has had to do some 
scraping to provide even the same 
level of operations as_ last ‘year, 
while the individual associations all 
too often hold out as long as possi- 
ble before coming through with 
their assessments. 


Metropolitan New York seems par- 
ticularly provoked over the failure 
of the Council to move its home 
offices to Washington. The execu- 
tive committee takes the position 
that there is no reason for moving 
the headquarters simply to change 
geographical locations. Everyone 
acknowledges that Washington is 
the proper place for the Council, 
but it is the committee’s position 
that a Washington office is re- 
quired only after the hiring of 
some sort of director 
qualified to represent the Council 


executive 


as a Colonel among Colonels — 
some sort of big frog who could 
croak with position and authority. 
When such a man is employed, says 
the executive committee, he ob- 
viously must be given an office in 
Washington, but why worry until 
that time comes. 

New York City sees it differently. 
To this affiliate, it is a matter of 
face. It wants a Washington ad- 
dress in the same way an ambitious 
socialite wants a good address. It 


seems that NYACE cannot believe 
that anything good can come out 
of Sprirgfield, Illinois. And as it so 
rightly points out, anything good 
that has come out of Springfield 
has quickly gone to Washington. 
As a matter of fact, it is the sincere 
feeling of the New York City mem- 
bers that there has been too much 
delay and procrastination. They 
think that it would cost no more 
to function from Washington than 
from Springfield, and they are 
perhaps justified in feeling that if 
the Council is waiting for the 
money to hire top brass, it might 
just as well wait in Washington 
as in Springfield. 

It is necessary to remember, too, 
that the reason for the headquar- 
ters being in Springfield has long 
since ceased to exist. Len Craw- 
ford was elected secretary way back 
when the Council had no office, 
and the headquarters simply went 
to wherever the elected secretary 
had his practice. Crawford is from 


Springfield. But now there is a staff, 





Overhead Gas-fired 


PANELBLOC 

Puts Heat Where It 

Is Needed --in The — 
Working Area ALLEGHENY 


Panelbloc infra-red ra- MOTOR INN 
diant heaters actually 
“Heat Like The Sun.” 
Heat waves radiate 
downward, warming HOTEL 
everything in their PITTSBURGHER 
range floors, furni- 
ture, machinery or 
people. Panelbloc heats 
the floor first. 
Panelbloc uses any 
commercially available 
gas for fuel. No fans, 
no blowers, no moving 
parts mean nothing to 
wear out. Panelbloc 
heat is automatic — no 
electrical connections 
needed. 
Write for Bulletin PC 1-60 } today 
PANELBLOC DIVISION 

~yelPeegr The Bettcher Mfg. 
vw, Corp. 

3106 West 61 St., Cleveland. 


Four Fine Facilities 
Th) PITTSBURGH 


WHY PAY FOR 
HEAT HERE? 


Opposite Greater Pittsburgh Airport 
60 air-conditioned rooms, tile bath, TV, 
radio, phone. Year-round swimming 
pool. Courtesy car to and from airport 
AMherst 4-7790 


in the heart of the Golden Triangle. 
400 outside rooms, bath, radio, TV, air- 
conditioning. General Forbes Lounge & 
Dining Room. ATlantic 1-6970 


JACKTOWN 
MOTOR HOTEL 


1 mile west of Irwin Interchange on 
Route 30. 60 air-conditioned rooms 
with TV, telephone, combination tile 
baths. Excellent dining room and facili- 
ties for group parties. UNderhill 3-2100 


liar 
PITTSBURGHER 
MOTEL 


Opposite Greater Pittsburgh Airport. 
56 air-conditioned rooms, tile bath, 
radio, TV, private phone. Courtesy car 
to and from airport. AMherst 4-5152 > 





S\KNOFPYT 


IK 


NOE ts 
Joseph F. Duddy. 
Gen. Manager 


*Teletype Service. Telephone any Knott Hotel. All 
Knott Hotels and offices in U.S. connected by 
teletype 
Route 30, Lincoin Highwey, 
Shortest Route to Pittsburgh 
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Under 
this 
dynamic . 


new 

signature 
Edwards 
moves 
ahead 


EDWARDS 


Dependable electrical signaling products have borne the Edwards 
name for almost 90 years. Now, under its dynamic new signa- 
ture, Edwards moves into an era of expansion and growth to 
meet the demand for ever-broadening product applications. 
= Look for the E—for Edwards. It’s your guarantee of depend- 
able communication products and systems you can specify and 
install with confidence. A nationwide network of reliable distrib- 
utors and Edwards sales representatives stand ready to work 
with you at any time. Edwards Company, Inc., Norwalk, Conn. 
(In Canada: Edwards of Canada, Ltd, Owen Sound, Ontario 2 
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and there are no elected officers lo- 
cated anywhere near Springfield, 
New York City sees Springfield as 
an anachronism. 

At the moment, NYACE is feel- 
ing bitter, while the executive com- 
mittee is being adamant and con- 
tinues to plead from 
Springfield. Perhaps the new Wash- 
ington, D. C. association can pro- 


poverty 


vide a solution by finding good 
new offices at a low price and in 
the meantime mollifying New York 
by offering to handle some of the 
Washington liaison New York 
claims is so badly needed. 

Should the Council make _ this 
move to Washington, it should try 
to take its current executive secre- 
tary along. Larry Spiller may not 
be a retired general with direct 
connections to the White House, 
but he is a most capable and effi- 
cient executive who knows more 
about the day to day workings of 
the Council than anyone else. He 
is, without doubt, a great asset in 
Springfield or Washington. 


Toward the end of the second day 
of the meeting, when the assembly 
was beginning to doze, Joe Wil- 
liamson brought them back awake 
with his report as chairman of the 
ethics committee. He recommended 
that there be no more ethics com- 
mittee and that the Council simply 
drop ethics from its areas of in- 
terest. This is not so revolutionary 
as it may sound, for Williamson 
then asked that the void be filled 
by substituting activity in the realm 
of Rules of Practice. The group re- 
laxed again, but this is more than 
simply a matter of semantics. For 
some time the Council has been 
taking a step here and making a 
slight change there to establish the 
fact that it is not an engineering 
society of individuals but a busi- 
ness association for firms. As Wil- 
liamson so properly pointed out, 
firms do not have ethics, people do. 
Firms can have rules of practice, 
but like the soulless corporation, 
organization cannot 
properly speak of its ethics. It is 


a business 


Williamson’s idea that his Coun- 
cil committee should make a study 
of the canons and codes, and then 
separate the ethics from the rules 
of good business practice, leaving 
matters of individual ethics to 
those societies that are set up on 
an individual membership basis, 
while the Council takes on only 
questions of business practices. 
Competitive bidding, for example, 
is obviously a bad business prac- 
tice. Integrity and reliability as a 
witness on the stand, or upholding 
of the dignity of the profession are 
personal matters best dealt with 
by a personal membership society. 

The Board agreed with William- 
son and passed his recommenda- 
tions. Some saw this as relatively 
unimportant, but it is necessary 
that a group gradually carve a 
clear profile of itself and under- 
stand _ its purposes. For a young 
organization, the Council is doing 
excellently. Every year it gets a 
better idea of its reason for being, 
and it is not making the grand 





Wily BOOKS 


MECHANICAL-ELECTRICAL 
EQUIPMENT HANDBOOK 





for 


SCHOOL BUILDINGS 


By Harry TERRY, Consulting Engineer 


A new and easy-to-use guide on the various kinds of 
siaied . school equipment and their operating characteristics. 


Detailed instructions are provided for supervising in- 
CENSUS-PROVEN OUTSTANDING stallation and actual operating instructions are given 
NEW INDUSTRIAL MARKET 


for typical, existing school buildings. It also outlines 
. procedures for maintenance of mechanical and elec- 
Census-proven one of the fastest 

growing states in the nation 


trical equipment. 
survey-proven one of the out- 
standing new industrial markets 
Colorado offers new industry 
Profits with Pleasant Living 


Three main features .. . 

e@ A discussion of the duties of the architect-engineer 
team which might be selected by the school board for 
preparing plans and specifications on construction 


Discover the new markets and op- and equipment of a school building 


portunities awaiting your company 
in Colorado. “Site-See” Industrial 
Colorado now, right at your desk 


e@ A Contractor's Administrative Manual 
@ The activities of the project inspector during con- 
struction of schools 


Send for Free Executive Portfolio ‘Industrial Colorado” 1960 


424 pages $9.50 


SEND NOW FOR YOUR ON-APPROVAL COPY 


John Wiley & Sons, Inc. 


440 PARK AVE. SOUTH, NEW YORK 16, N. Y. 


Newly revised 9-booklet portfolio with up-to-the-minute data 
on Colorado's industrial sites, assets, opportunities and week- 
end vacation wonderlands. Al! inquiries held confidential! 


COLORADO DEPT. OF DEVELOPMENT 
19 STATE CAPITOL © DENVER 2, COLORADO 
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ZEOLITE WATER SOFT- 
ENER — manual and 
automatic. Up to 44% 
more soft water out- 
put from a softener of 
given size. 


ULTRA-DEIONIZERS — 
produce highest qual- 
ity mineral-free water. 
Replace distillation 
methods at fraction of 
distillation cost. 


DEALKALIZATION & 
1ON EXCHANGE SYS- 
TEMS—Dealkalizers to 
control alkalinity. lon 
Exchangers to produce 
water of any desired 
quolity. 


CHEMICAL TREAT- 
MENT SYSTEMS—pre- 
vent scale, corrosion 
and depositions with 
Elgin specially formu- 
lated chemicals. 


CLARIFIER—for remov- 
ing excess alkalinity 
and solids for clarifi- 
cation of turbid waters. 


DEGASITORS—for re- 
moval of entrained 
gases from water by 
aeration. 
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Typical Elgin Automatic Deionizer 


WHO IS QUALIFIED 


To handle your water conditioning job? 


Today’s remarkable advances in water 
conditioning should suggest methods 
and equipment that can perform a 
profitable service for you . . . and this 
brings up the all-important question: 

W bo is best ays pr} to get right down 
to the practical job of putting these ad- 
vanced methods to work for you under 
your specific conditions? 

Certainly the best answers will be 
found in an organization like Elgin 
that knows and offers every modern 


and authoritative approach to any 
water conditioning problem. 

The scope of Elgin equipment and 
services is briefly touched upon here. 
To cover the full line would require 
many pages, but whatever your prob- 
lem, Elgin with 50 years of intensive 
specialization is wall quatthell to solve 
it. No other organization is better 
equipped to determine your needs and 
meet them in the best and most eco- 
nomical way. 


Your nearest Elgin Representative would like to put our 
fifty years of experience to work for you. Or, if you prefer, 
tell us your conditions and we will send covering bulletins. 


ELGIN SOFTENER CORPORATION 
146 No. Grove Avenue, Elgin, Illinois 


Representatives in Principal Cities 


In Canada: G. F. Sterne & Sons Ltd., Brantford 





D 


DEAERATING HEAT- WATER FILTERS—Dia- 


ERS—supply make-up 
water pre-heated by 
exhaust steam in 
which CO2 and oxy- 
gen are eliminated. 


tomite, sand, anthra- 
filt, activated carbon 
ond oil removal filters 
in all types and sizes. 





mistake of trying to be all things 
to anyone who will pay dues. 


An important matter arose that has 
to do with ethics — but with the 
ethics of the client rather than the 
etiics of the engineer for a change. 
More and more frequently engi- 
neers find they are being asked, in 
negotiations for projects, whether 
they carry errors and omissions in- 
surance, and then their policies be- 
come a part of the contract. This 
can lead to serious consequences, 
for clients apparently are coming 
to think that the quality of the 
work, the reliability and ability of 
the engineer, and the profe ssional 
approach is so much belly-wash 
that can be forgotten if there is 
enough insurance to cover mistakes 
made by small minded _ technical 
jerks. Any self-respecting doctor 
would kick a very sick patient out 
of his office if he insisted on know- 
ing how much malpractice insur- 
carried before 
agreeing to an operation. It would 


ance the doctor 


be so much as admitting that the 
prospective patient intended to 
bring his attorney into the operat- 
ing room to count the sponges be- 
fore and after surgery. 

This will be a hard one to handle. 
The Council already has taken a 
stand on it and has declared im- 
proper the use of professional liabil- 
ity coverage as a sales point in ne- 
gotiating with a prospective client. 
But that will not keep the client 
from bringing it up, and there are 
few consulting engineers who will 
be brave enough to tell a client just 
what he can do with his project if 
he insists on being a sponge 
counter. The last few years have 
seen a sharp dip in premiums on 
professional liability insurance, but 
the trend may be reversed. 


William Moore, of Dames & Moore, 
reported on the last meeting of the 
International Federation of Con- 
sulting Engineers (FIDIC) 
he attended as the representative 
of the Council. He feels, as do all 


which 


who have attended FIDIC meet- 
ings, that participation in this 
group is valuable now and will 
be much more valuable in the fu- 
ture. Moore suggested that the 
Council should sponsor a trip to 
the next FIDIC meeting (prob- 
ably in May, in Luxemborg) so 
that as many U. S. engineers as 
possible could observe an interna- 
tional meeting in action. He sug- 
gested that this could be followed 
by a trip to several other European 
cities for luncheons or dinners with 
national associations affiliated with 
FIDIC. He said he had in mind a 
trip of the type sponsored by 
ConsuLTING ENGINEER magazine in 
1956 and 1958. 


The next meeting of the board of 
directors of the Council will be in 
May 1961, in Chicago. This will 
be followed, in November, by a 
semiannual meeting in Florida — 
probably Miami, while the 1962 
Annual Meeting already has been 
scheduled for New Orleans. “@ 

















Custom dust collection 
—with a standard unit. . 


Regardless of your dust col- 
lection problem, chances are 
there is a space-saving Dustkop 
model to fit the job. Aget, for 
years, has led the field in effi- 
cient, compact design and has 
developed more than 50 stand- 





ard Dustkop collectors. Each is job- tailored to most grinding, 
as well as many other types 
of service. Write for illustrated brochure that helps select your 


Alse a comptete line of mist collectors 


buffing or finishing operations— 


tailored Dustkop unit. 


AG MANUFACTURING COMPANY DUSTKOP aol F. W. 
1378 EAST CHURCH ST, ADRIAN, MicHiGAN Stops Dust NS 
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We 


.. tells where 


..WHY 
and HOW! 





fo use 


them. 


Illustrates instruments 
and gages...diagrams 
their installation 

and on-the-job use... 
charts valuable 
performance data. 


For the efficient 
measurement of com- 
bustion « draft + pressure « 
flow * vacuum * Co? « smoke « 
velocity + static pressure « 
pressure differential « 


temperature « and others. e copy of this 


72-page GAGE and 
CONTROL Catalog 





a / pm fre 


ualuable book 
today! 





DWYER MFG. CO.. 
P.O. BOX 373-G, MICHIGAN CITY, INDIANA 
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Five Fred Harvey “over-the-road” restaurants serve motorists on the new Illinois Tollway. Each restaurant is equipped with 
a fast-recovery, gas-fired Burkay water heating system. 


Fred Harvey Tollway restaurants speed service with GAS-fired BURKAY water heaters 


Motorists can always be sure of fast service at any 
of the five Fred Harvey restaurants along the new 
Illinois Tollway. Restaurant Managers can always 
be sure of fast service from their 

gas-fired Burkay water heaters. With 

the speedy recovery of gas, there’s 

never a delay for hot water. 


These Fred Harvey restaurants serve 
as many as 9,000 meals a day. Dish- 
washers operate constantly, with 
many peak periods. Yet there’s no 


waiting for hot water from the fast-recovery 

Burkay water heaters. And since the units are fired 

with thrifty gas, fuel costs stay low. 
With a gas-fired Burkay water heater you'll 
always have enough hot water. Hot enough to 
meet health standards. Fast enough to keep 
pace with the busiest dishwasher. For com- 
plete details, call your local Gas Company, or 
write to A. O. Smith Corp., Permaglas Divi- 
sion, Kankakee, Ill. American Gas Association 


FOR WATER HEATING ( GAS IS GOOD BUSINESS! 


You get double protection against rusty water when you operate with Burkay gas-fired 
water heaters. Waterways are all-copper. Permaglas storage tank is glass-lined. 
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..OMNICORDER 


A PRECISE MINIATURE INKLESS RECORDER 


= INEXPENSIVE = REPLACES METERS OR INDICATORS = PANEL OR BULKHEAD MOUNTED 
= BUILT-IN VARIABLE CHART SPEED = JUST 334” X 334" X 3” @ RECORDS ANY VARIABLE 


Now you can take advantage of a new, economical means of recording any 
variable that can be converted to an electrical signal. Thanks to Omnicorder, you 
need no longer rely on meters or indicators, even where cost factors 

or space restrictions would ordinarily dictate the use of these instruments. 


Measuring just 354” x 334” x 3”, Edison’s Omnicorder, a unique circular chart 
recorder, is so compact that nine units occupy just one square foot of space. 
Thoroughly legible, yet requiring no ink, pen or ribbon, Omnicorder is equipped 
with a simple three-speed chart adjustment. It provides a choice 

of these sequences: one hour, seven hours and thirty hours per 

revolution—or one day, seven days and thirty days per revolution. 


Omnicorder’s simple, inexpensive construction assures dependable operation and 

a long, maintenance-free life. Four types of meter movements are available to 
measure a wide range of AC and DC electrical quantities, ranging from thermocouple 
outputs to currents as high as 600 amperes with accessory current transformers. 

No amplification is ever required, even for signals as low as 10 microamps. 


Stylus operates through this slot. 
The measuring system is sealed off 
from any careless tampering. 


Zero Set Screw: Adjustment 
is made when measuring system is 
not printing and when the 

ACTUAL SIZE circuit to be recorded is disconnected. 





For complete information | 
on this rugged, 


=" Thomas A. Edison Industries 


write for Catalog 3057. INSTRUMENT DIVISION 


87 LAKESIDE AVENUE, WEST ORANGE, N. J. 





JANUARY 1961 





The New Projects 


Indus Canal System 


Pakistan 
over the division of the waters of the Indus River 


The agreement between India and West 


basin signaled the beginning of work on one of the 
world’s most extensive irrigation and water conserva- 
tion projects. A series of seven canals, totaling nearly 
100 miles in length, will be dug in the lower river 
basin; two huge storage dams will be built in the 
headwaters of the rivers, near the Himalayas. 

The canals, each about 100 yards wide, will link 
the Indus with the five other major streams in the 
region. Engineering for the canals will be done by 
the Denver firm of Tipton & Kalmbach, Inc. T & K 
contracted with Hunting Surveys, Limited, of London, 
for aerial surveys of the entire region. Hunting has 
already completed strip photographs of the entire 
route of each canal, as well as some 250 square 
miles of block mapping for headworks and barrages. 

Hunting also flew aerial surveys for the British 
firm of Binniem Deacon & Gourlay, engineers for 
the storage dam at Mangla in northeastern West 
Pakistan. The dam at Mangla, and another to be 
built later at 
power. The canal system, when it is completed, will 


Tarbella, will be used primarily for 
be used primarily for irrigation. 


Michigan Design Award 

Two recent projects by Albert Kahn Associated, Ar- 
chitects and Engineers, won awards from the De- 
troit Chapter of the American Institute of Architects. 
An office building for the National Bank of Detroit 
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won honorable mention for design, and a parking 
structure at the Henry Ford hospital was awarded 
a prize for excellence of design. 

Earlier in 1960, the parking structure was chosen 
for exhibition at the Institute of Civil Engineers in 
London. The British group cited the building as a 
parking structure of world-wide significance. 


Air Conditioning a Landmark 


The London Guarantee Building, in Chicago, which 
won the National Award for design when it was 
built in 1923, was completely air conditioned this 
year in an attempt to keep it as premium office space. 
Designed by the Robert Hattis Engineers, Inc., of 
Chicago, the new system was installed in six months 
without interrupting the tenants’ businesses. 

More than 900 Trane fan-coil units were installed, 
each with outside air intakes. Water for condensing 
purposes is taken from the Chicago River and re- 
turned through tunnels under Wacker Drive. Most 
of the cutting and piping was done at night to avoid 
interference with normal occupancy. 

The building, on one of the most advantageous 
locations in the city, contains about 200,000 square 
feet of rental space. Through use of the Trane units, 
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The new parking structure at Henry Ford Hospital in Detroit, winner of national and international design awards. 
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CHANNEL ~ FITTINGS 


—fee Guprerioe Gyslem ¥ 


CHANNEL 
FRAMING 


Vale Viiws sa 


A fitting for 
every purpose 


For any framing or 
Suspension use 


Slant Completely re-usable - 
Write for literature. unlock and set-up again 


PRODUCTS DIVISION 


THE GLOBE COMPANY - 
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and piping installed in an unused elevator shaft, the 
entire installation was completed without loss of any 
valuable office space. 


Nigerian Port Modernization 


As a part of the recent independence celebration in 
Nigeria, a $12 million wharf extension at Port Har- 
court was formally inaugurated. The port expansion 
program, planned by the London consulting firm of 
Coote and Partners, included nearly a half mile of 
wharf wall; three large transit sheds; a warehouse; 
and dock offices including Customs House, work- 





Dependable Accuracy ... 
with TRERICE 


DIAL THERMOMETERS 


If you are after precise, dependable temperature 
indication, take a close look at these high-quality 
features of Trerice dial thermometers! 


NEAT APPEARANCE, 
distinctive chrome- 
plated dial ring. 


EASY TO READ, 
modern aluminum dial, 
large figures. 


: ‘ WIDE VARIETY, 
. y dial available in 2°, 
WIDE TEMPERATURE ae y Ee Om, Oe Oe 


8%" and 12° diameters 
with mercury, vapor, 
gas, solid liquid or bi- 
metal actuation. 


RANGES, 

available in both Fahren- 
heit and Centigrade dials, 
temperature ranges from 
-100° to 1000° F 


All the many other standard and special option 
features of Trerice dial thermometers are contained 
in Bulletin No. 500-M. Write for your copy. 


Oo 
Send Bulletin 500-M. is 
Name 


Address 


City Zone State 


DF 1420-F W. Lafayette Bivd. 
*-TRERICE®: Detroit 16, Michigan 





shops, and storage area. In addition to greater harbor 
facilities, the country will benefit directly from the 
number of native personnel who were trained in the 
building trades as part of the project. 

New Capital Hospital 

The engineering design for the new $6 million South- 
east Hospital in Washington has been awarded to 
Guy Panero Engineers, of New York. The new hospi- 
tal, occupying over 20 acres of land, will have 300 
beds. Ground is expected to be broken sometime this 
year, depending on the availability of funds. The 
Federal government is expected to pay half the cost 
of the hospital. 


Potomac Filtration Plant 


Officials of the Washington suburban Sanitary Com- 
mission recently laid the cornerstone for a new water 
filtration plant at Rockville, Maryland, on the Poto- 
mac River. The new plant, with a daily capacity of 
30 million gallons, will supply Montgomery County 
and nearby sections of Maryland. Consulting engineer 
for the project is the firm of William Requardt & 
Associates, of Baltimore. 


New State’s New Capitol 

The state legislature of Hawaii selected the Honolulu 
architect-engineer firm of Belt, Lemmon & Lo to 
design the new state Capitol building in Honolulu. 
B L & L is a partnership of five firms: Lemmon, 
Freeth, Haines & Jones, architects; Belt, Collins and 
Associates, civil engineers; Donald T. Lo, structural 
engineer; Wynn M. Nakamura, electrical engineer; 
and Montgomery and Kohloss, mechanical engineers. 
Preliminary design and estimates are to be ready 
for the legislature early this year. 


Pakistan Water Development 
The government of east Pakistan has commissioned 


the Harrisburg, Pennsylvania, consulting engineer 
firm of Berger Associates, Inc., to set up a water de- 





HEART of ST. LOUIS 
108 N. Kingshighwav 
Facing beautiful Forest Park 

Hetel 


e Convenience 


© Comfort 


NORTH SIDE 


Natural Bridge at Spring 
Overlooking Fair Grounds 


DOWNTOWN 
lith and Pine 


e Economy HOTEL DeSOTO 


Steps from Business & 
Shopping area. 250 fine 
rooms. Air-Conditioned.—T.V. 
Rates from $5 

Free Parking 


Hotel Fairgrounds 


Two blks. from Busch Stadium 
— Nat'l. League Baseball Park. 
250 rooms with bath. 


One of St. Louis’ finest hotels 
— 300 rooms & suites — 
completely air-conditioned. T.V. 


Anywhere in 
Fine Convention Facilities. Air-Conditioned. —T.V. 
Free Parking. Rates from $5 


St. Louis 
Sate ee Rates from $6. 1 e.. ie Free 


FREE PARKING ry Wag Vet 
B. H. TUREEN 
HOTELS 
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PLANET SYSTEM CONVEYS, 
SORTS AND STORES 150 TONS 
OF IRON ORE PER HOUR... 


another example of Planet 


Near Monterrey, Mexico, stands the maze 
of conveyors partially shown above. This 
system’s job is to convey 150 tons of iron 
ore per hour through crushing operations to 
segregated storage areas, then reclaim it by 
grade. And it is one of many examples of 
PV— Planet Versatility . . . Planet Corpora- 
tion’s ability to find efficient solutions to 
production, materials handling or automa- 
tion problems, big or small. 


From a pit where the ore is crushed, a 
24-inch trough-belt conveyor carries it to a 
secondary crusher. Here the rock is reduced 
and screened. Chunks larger than 1-inch 


Rotating stacker belt 


Versatility... 


diameter are recirculated, the fines are sepa- 
rated and transferred to a special stacker, 
and the usable ore is conveyed to a rotating 
stacker belt which ‘piles it according to 
grade. To reclaim the ore, Planet constructed 
a series of tunnels under the storage area. 
The tunnels allow selection of the grade of 
ore to be conveyed to the retort in which 
sponge iron is made. 

Let Planet demonstrate how its versatile 
engineering skill and production and erection 
know-how can solve your handling problems. 
Call or write .. 
with Planet. 


. you’ll find it pays to plan 


Sales Offices in Principal Cities in the United States and Mexico 


* Engineered Handling Systems 
* Automation Equipment 
* Mill & Foundry Handling Equipment 


LANSING, MICHIGAN 
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PROPELLAIR® 


Ventilating 
Equipment 


Electronic speed 
test in Propellair’s 
wind tunnel 


FOR RUGGED DUTY... 
NEW design axial fans 
in sizes up to 60 inches! 


Move corrosive or explosive fumes, extreme heat or high 
humidity with new PROPELLAIR Type BT belt driven axial 
fans. They feature heavy 10 and 12-gage drums . . . isolated, 
air-cooled, protected bearings and belts . . . airfoil propellers 
cast of hi-strength aluminum-magnesium alloy . . . Robbins 
& Myers “All-Weather” motors for a single nameplate guar- 
antee on the complete unit. 

Hi-pressure, big hub propellers are available for those 
tough applications developing high resistance. 

Send today for complete information on this modern, 
efficient fan. Ask for Bulletin 620- CE. 


PROPELLIAITR: 


Div. of Robbins & Myers, Inc., Springfield, Ohio 


® @e A 


TUSEAKIAL exTENCED Se.LT 


tie | — 
e — oe 


Owecr SKv-s.AsTe 
CONNECTED ROOF VENTLATOR and VANHAXIAL Srarr ORIVEN 


MOVING AIR IS OUR BUSINESS® 
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velopment program for a 5000 square mile tract in 
the Kalni River basin. The region, which is only about 
10 feet above sea level, receives an annual rainfall of 
200 to 400 inches. The Berger group is to plan con- 
servation and drainage for the area. 


A Roof-First Coliseum 


The recently completed $8 million Memorial Coliseum 
in Portland, Oregon, is particularly impressive be- 
cause its walls are constructed entirely of glass and 
plywood. Four 70-ft concrete corner columns were 


Portland's Coliseum, an extreme in non-bearing walls. 


erected, and the entire roof was constructed on them 
before work was even begun on the walls. This per- 
mitted completion of the walls and interior work 
during the winter months. 

The walls are a combination of gray tinted glass 
and a special white surfaced plywood. The 22-ft white 
fascia around the top of the building is an acrylic 
surfaced exterior plywood, supplied by Georgia-Pa- 
cific and U. S. Plywood. Over a quarter-mile of the 
new product was used in the Coliseum. Engineer was 
Moffatt, Nichol & Taylor, of Portland. 


Executive Airport 

Preliminary work has begun on a new $8 million 
airport between Fort Worth and Dallas, on U. S. 
81. The airport will be for business and private 
flying only, and will accommodate planes as large 
as the DC-7. Designed by Harkrider, Clark and Jones, 
of Fort Worth, the executive field will include 24 
hour tower control, a motel and restaurant, and con- 
vention facilities. 


South of the Border 


Refineria Shell de El Salvador has awarded Fluor- 
Schuytvlot N. V., of Holland, a contract for the en- 
gineering and construction of El Salvador’s first oil 
refinery. The refinery, capable of handling 10,000 
barrels of crude oil a day, will be built near the city 
of Acajutla, El Salvador. 


Stack Going Up 


Expansion and modernization plans at the Oxford 
Paper Company, in Rumford, Maine, called for a 
new 300 ton capacity recovery boiler unit, requiring 
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For air conditioning: Three con‘uctor, 500 Mcm, 37 wire, 
$j,” varnished-cambric insulated Anaconda Duralox Cable was 
quickly, easily installed in older building to handle new load. 








TPTTPTY TTT TEL RDaa , 


Cable runs from breaker box in west wing (left) through loft of 
roof (top right) to side wall building and down wall (bottom 
right) to breaker box on lower flzors. 


PROBLEM: Installing new circuits in old building 
SOLUTION: Duralox Interlocked-armor Cable 
Or: How to ao a hard job the easy (and low-cost) way 


Installing new circuits in an old building—whether for air 
conditioning, as the case here, or for new machinery or new 
load centers—can be tough and costly. You either have to 
go around existing obstructions, a laborious job with rigid 
conduit, or remove them. 

The ideal solution is Anaconda Duralox Interlocked-armor 
Cable. 

Because it is flexible, Duralox Cable is quick, economical 
to install—indoors or out—with simple supporting devices. 
It trains easily around corners, columns and other obstruc- 
tions in long, unbroken runs. Circuits are easy to relocate 
. .. always accessible. Duralox’s interlocked metal-tape armor 
affords excellent protection against mechanical damage. 

Anaconda Interlocked-armor Cable is available in sizes 
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No. 6 Awg to 750 Mcm—copper or aluminum conductors— 
up to 15 Kv. Underwriters’ approved for 600 volts and 5000 
volts. With rubber, plastic, or varnished-cambric insulation. 


BULLETIN DM 5606 on Anaconda Duralox Cable 
gives you full information. Write for your copy 
today. Anaconda Wire & Cable Company, 

25 Broadway, New York 4, New York. 61263 


A ASK THE MAN FROM A 


FOR INTERLOCKED-ARMOR CABLE 





ASH and BOND STS. 
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First in the industry to be approved by AMCA 
and first in their class to be tested and rated as 
they are most commonly used, Aerovent Belt- 
Driven Vaneaxial Fans permit you to select ex- 
actly the unit you need without the necessity for 
recalculating performances to accommodate belt 
and drive losses. And, they are rated without 
accessory transformations, which means that 
performances are even more attractive when 
entrance orifices or tapered cones are required. 

Furnished in sizes 12” to 60” for capacities to 
74,860 CFM, each unit also carries Aerovent’s 
own Certified Performance label— your guarantee 
that our equipment will perform as represented. 


Write for Bulletin 450 


Air deliveries of aff Acrovent equipment are tested and rated in oc- FI 
cordance with ° 


FAN COMPANY, INC. 





PIQUA, OHIO 


a 125-ft stack. The Rust Engineering Company of 
Pittsburgh erected the new stack, already assembled, 
in less than an hour. 

The 28-ton stainless steel stack was originally de- 
signed to be put up with the building. But a crippling 


125 ft, 28 ton metal stack hoisted into place in Maine. 


strike halted work on the steel sections, and the en- 
gineers decided to go ahead with the building. 
When the stack was completed, a 30-ton stiff leg 
derrick was mounted on the roof framing of the 
new building. A X-in. line was wrapped below the 
slip lugs on the stack, and 47 minutes later it was 
in place. The entire operation was carried out by the 
construction division of The Rust Engineering Com- 


pany, of Pittsburgh. 


Parking Deck Bridge 


The city of Sioux Falls, South Dakota, is building 
a two-level concrete parking ramp across the Big 
Sioux River. Major span of the deck is 55 feet, with 
a cross section depth of 34 inches. The half million dol- 
lar project will provide parking space for nearly 300 
cars, and will connect other distant parking areas with 
major destination areas. Structural and electrical en- 
gineering is being done by the firm known as Ramp 
Engineering, of New York. 


Park-In Bank 


The Commercial National Bank of Peoria, Illinois, is 
building a six-level parking ramp adjacent to its main 
office in the center of Peoria. The new building will 
house four drive-up teller windows and will provide 
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JOISTOLORY * 
FANE SL V 


HAS HELPED 
BUILD MORE SCHOOLS 





FOR AMERICA 





* joist-ol’o-gy, n. (As Webster should have de- 


fined it) The art or science of designing and 
building more economical structures through 
the use of open web steel joists. 


Architects, engineers and school officials throughout 
the country have found that all types of school buildings — 
single or multi-story—can be constructed more efficiently 
and economically through the use of steel joist floors 
and roofs. 

Steel joists have been used in more school buildings 
than any other type of construction, because of low material 
cost and equally economical placing and handling costs 
experienced with these all-purpose structural members— 
light in weight but long in span and adaptability. 

The continued specification of steel joists in school 
buildings will help make possible the completion of many 


critically needed school structures within the budget of 
the community. 

The Steel Joist Institute has published several helpful 
technical manuals on the construction, performance and 
application of open web steel joists, including specifications 
and load tables, an open web steel joist catalog, and new 
data sheets. The Institute will be happy to send you any 
or all of this material, on request, at no charge. 


Another in a series of advertisements placed in the public interest by the Steer 
Joist Instrrute, Room 715, 1346 Connecticut Ave., N.W., Washington 6, D.C. 





NEW PROVEN 


= Genie-Air Industrial Ventilating Unit 


° 
REDUCES HEATING COSTS UP 10 45 to 


Unique New Engineering Principle 
PROVIDES YEAR ROUND CONTROLLED VENTILATION 


RECIRCULATES HEATED 
AIR IN WINTER 


EXHAUSTS AIR 
IN SUMMER 


The GENIE-AIR INDUSTRIAL VENTILATING UNIT materially 
reduces initial equipment and operating costs by driving the 
wasted heat under the roof line back to the floor area. 
MODEL ER is a dual purpose, power-driven ventilator that 
provides either recirculation of air within the building or 
exhaust. A 3 position reversing switch controls the direction 
of the fan. On the RECIRCULATING CYCLE, the fan blows the 
air downward. An exclusive DIVERTCO-DAMPER seals the 
top of the unit to prevent winter heat loss. Heat trapped 
under the roof line is pulled into the fan and blown out the 
diffuser openings at the bottom carrying it back to the floor 
area. This movement of air keeps temperature more uniform 
at all levels and improves the efficiency of your heating sys- 
tem. On the EXHAUST CYCLE the fan blows the air upward, 
pulling hot air into its path and exhausting it outside the 
building. The exclusive DIVERTCO-DAMPER is lifted up by 
the air column and its conical shape directs the air move- 
ment so that it is easily exhausted without back pressure. 
The GENIE-AIR DUAL EXHAUSTER-RECIRCULATOR has 
been proven in industrial installations for over 5 years. 


Some exclusive territories open to qualified distributors. 


CSente-Aip 


PRODUCTS 


A Division of the N.T.W. Corporation 


3001 East llth Street 
Los Angeles 23, California 





some parking space for customers going into the main 
office, but most of the new structure will be used for 
transient or monthly rate parking of nearly 400 cars. 

There will be virtually no level areas in the ramp, 
because of an ascending parking ramp and a descend- 
ing exit ramp, pitched to both sides for drainage. 
The structural engineers, Enco Engineering, of De- 
troit, used reinforced concrete throughout the 180 ft 
square building. 


Anchorage Plans Ahead 


The city of Anchorage, Alaska, has selected the Mill- 
brae, California, engineering firm of Wilsey, Ham & 
Blair to prepare a 20-year plan to guide the city’s 
growth. Under the contract, W H & B will provide 
a general plan for expansion of the city and adjacent 
metropolitan areas through 1980, and will provide 
specific plans for a civic center, a central business 
district, and all public utilities. 


Lead Seals and Lubricates Niagara Conduits 


The Western hemisphere’s largest hydroelectric de- 
velopment, the $720 million Niagara Power Project, 
is using sheet lead as a gasket at the base of two 
66 ft conduits, each more than four miles long. The 
lead is expected to act both as a lubricant and a seal, 
preventing seepage of the water which passes through 
the conduits at the rate of 83,000 cu ft per second. 
The concrete base, and the joints formed by the 
wall section, are sealed with 1/16 in. sheet lead, 
coated with asphalt to prevent reaction with the free 
lime in the fresh cement. The lead, in 2-ft widths, 
is cut into strips about 10 feet long. The strips each 


Worker cuts strip of sheet lead for Niagara project. 


weigh about 80 pounds; bigger strips than these 
are too heavy for convenient handling on the job. In 
all, a total of 88,000 lineal feet of lead will be used, 
amounting to about 352 tons. Consulting engineer 
for the project is Uhl, Hall & Rich, of Boston. “ 
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THERE IS A DIFFERENCE IN PIPE FITTINGS 


Setdtine FITTINGS ARE MADE TO 
MEET CRITICAL STANDARDS 





Now you can comply with the severest codes and save up to 50% on critical stainless steel 
process lines when you specify SPEEDLINE Fittings and economical light wall Schedule 
5 or 10 pipe. 

The new issue of Code for Pressure Piping ASA B31.3-1959, for example, allows a design 
pressure of 611 psi for 2” ips Schedule 5, Type 304L process pipe at 100°F. Under the 
same conditions, allowable design pressure for 114" ips pipe would be 768 psi; for 
1” ips, 1122 psi. 

Since SPEEDLINE Fittings have been specially designed for use with light wall pipe, 
they can result in substantial installation economies whether you plan to butt-weld, 
flange or socket-join your lines. Yet long tangent SPEEDLINE Fittings cost no more than 
other fittings which are suitable for “‘non-critical’’ service only. 

Let a SPEEDLINE Distributor show you why there is a difference with SPEEDLINE 
Fittings ...and what that difference can mean at your plant. Complete Catalog on request. 


For Distributor Listings see pages 1513 to 1516 Chemical Engineering Catalog. 


1008 


CORROSION-RESISTANT FITTINGS 


STAINLESS STEEL «+ ALUMINUM « SPECIAL ALLOYS 


GreOd@sear & 


A PRODUCT OF HORACE T. POTTS COMPANY 522 E. ERIE AVENUE, PHILADELPHIA 34, PA. 
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OWNER: Public Service Company of Colorado 
ARCHITECTS: G. Meredith Musick & Clayton C. Musick 
ELECTRICAL CONSULTANTS: Swanson — Rink & Associates 
ELECTRICAL CONTRACTOR: Howard Electric Co. 

TOTAL FLOOR AREA: 77,400 square feet. 


Electrical Protection goes MODERN 
with BUSS Fuses... 


in the New Service Center 


of the Public Service Co., of Colorado 


This recently completed service center, — 
located at 2701 West 7th Ave., in Denver, 
Colorado -—— has fuses installed throughout 
the entire electrical system. 


The primary voltage at the underground 
transformer vault is 13,800 volts, 3 phase, 
4 wire. Secondary voltage is 120 and 208 — 
3 phase, 4 wire. 


Installed in the main service entrance are 


BUSS Hi-Cap fuses; the sub-feeders are 
equipped with FUSETRON dual-element 
fuses and the lighting panels are protected by 
BUSS Fustat fuses. 


Modern electrical protection calls for fuses 
because — fuses cannot be equalled by any 
other type of protective device for their com- 
bined high interrupting capacity, lifetime 
dependability and maintenance-free features. 
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ALL LIGHTING MAIN POWER PANELS PROTECTED 


DISTRIBUTION PANELS AND 
HEATING PANELS PROTECTED 
BY BUSS FUSTAT FUSES. 


BY 2,500 AMPERE BUSS HI-CAP FUSES 
MAIN LIGHTING PANEL PROTECTED 
by 1,500 AMPERE BUSS HI-CAP FUSES. 


ALL POWER DISTRIBUTION PANELS 
PROTECTED BY FUSETRON 
DUAL-ELEMENT FUSES. 


TODAY'S INCREASED POWER REQUIREMENTS EMPHASIZE THE 








Buss LOW-PEAK fuses; 


The revolutionary new protective 
device 


If your installation requires unusually 
high interrupting capacity and great 
current limitation plus long time-lag to 
prevent needless shutdowns, check into 
Buss LOW-PEAK fuses. Made in N.E.C. 
sizes from 15 to 600 amperes 


Ask for BUSS bulletin LPCS. 
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ADVANTAGES OF FUSES 


With available fault currents reaching 75,000 to 100,000 ampere 
or more — safe interruption of fault currents is essential to guard 
against ruined equipment, fire hazard and personal injury. 


Fusetron dual-element fuses meet todays’ demand for safety. 
They have an interrupting rating of 100,000 ampere rms 
symmetrical — and for protection of mains or circuits above 600 
amperes, BUSS Hi-Cap fuses are designed to safely interrupt 
200,000 ampere rms symmetrical. 


And fuses remain safe and accurate through the years. 
They require no expensive maintenance or recalibration — they 
ore always ready to function the instant trouble occurs. 


Buss FUSTAT fuses : write for bulletin SCPS 
Fusetron dual-element fuses . . . write for bulletin FIS 
BUSS Hi-Cap fuses . . write for bulletin HCS 


For more 
information on: 





by 
‘ealem etaliiel-je 


the most COMPACT, 
Code Regulated 


Directional ever pro- 
duced by any lighting 
Manufacturer. 


Pg all CAST ALUMINUM construct- 
ion. 

SATIN ALUMINUM finish. 
& 6" letters, red or green. 


INCANDESCENT or FLUORES- 
CENT. 


ia GUARDED protection with +4’ 
thick stencil face. 


NO external hardware. 


Easy relamping with new pat- 
ented cast hinge. 


Special wording available. 


faa lom ad sliiel-ja| 


Woketie 





MARJORIE ODEN 
Eastern Editor 


Building Research Institute 
Holds Fall Conference 


WORD GETS AROUND fast, and consul- 
ting engineers were al- 
Fhe a most as scare in the 

iel = | audience of the Build- 
OfG$ | ing Research Institute's 
=} recent Fall Conference 
as they were on the 
program. To be exact, six con- 
sultants were listed on the advance 
registration list of approximately 
600 persons. And no wonder. The 
program committee, which includ- 
ed 10 manufacturers and three ar- 
chitects, completely overlooked the 
existence of engineers in private 
practice. The sessions on preas- 
sembled components, for example, 
included discussions “as seen by” 
the architect, home builder, gen- 
eral contractor, specialty contractor, 
building owner and operator, labor, 
and buliding code official. But there 
was no discussion of anything “as 
seen by” the consultant. 

A BRI official admitted the com- 
plete omission of consulting engi- 
neers on the program had been 
called to his attention, but did not 
indicate any immediate plans to 
do anything about it. He said he 
would look into it later. 

CONSULTING ENGINEER did lo- 
cated one consultant who, not wish- 














ing to be named as an official 
barometer, thought the meeting 
was worth his trip. Another con- 
sultant did not want to speak off 
the record, and went home to write 


a formal statement on his opinion 
of the conference. 

Rising Costs 

Although most of the papers pre- 
sented at the conference did not 
relate too closely to consulting, 
our “barometer” thought the most 
interesting talk at the conference 
was presented by Robert Short, of 
Proctor & Gamble, on the subject 
“The Building Owner's and Oper- 
ators’ Viewpoint on Preassembled 
Components.” 

Short said manufacturers who 
work hard to make a profit, and 
then put much of this profit into 
new and expanded facilities, have 
difficulty understanding why build- 
ing costs go consistently in one 
direction — up. “We are asked oc- 
casionally to explain: 

“1. Why — in 70 years — the 
cost of a building has increased 
more than six times while the cost 
of a bar of Ivory soap has less than 
doubled. 

“2. Why a contractor can buy 
a 300 amp electric welder for less 
today than he paid 25 years ago, 
while his cost to put up a building 
has increased 3% percent. 

“3. Why — on the big score 
board of national cost indices — 
the cost of construction makes the 
worst showing of all.” 

Short thinks the construction in- 
dustry should attack its problems 
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EXTRA SAFETY UNDERFOOT 


on this Cement Plant Stairway 
with 


KERRIGAN 


OPEN STEEL TREADS 
= 
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TWISTED 


Cross Bars 
ALTERNATE 


right and left 


When you specify Kerrigan 
Weldforged grating you get 
the utmost in underfoot and 
underwheel safety . . . in ad- 
dition to its well known econ- 
omy features. Bearing bars, 
and cross bars that alternate 
right and left, are electronically 
weldforged into inseparable, 
one-piece units that stand up 
under the severest kind of 
punishment. 


Get the engineering facts! Write now 
for FREE catalog. Address: Dep't 
C-12. 


KERRIGAN 


IRON WORKS COMPANY 
Nashville, Tennessee 





Quality-Controlled 
reliability for every 
annunciator need 


84-162 a-Te2 
Lew EBC asuat Lew ferasuRr 
wrt, BOFE wit ert 
FubeiGaric” FuBgrGal EC 

on 


Model ACS-C 


De-Line with New 
MAGNA-PLAC Nameplate 


e Uses panel area far 
more effectively 


e Most flexible electrically 


e Modular design for easier mounting 


RECORDING Systems 
for Printed Records 


e Pinpoint oper- 
ating deficiencies 

e Eliminate manual 
logging 

e Provide 24-hour 
vigilance 


Model CMP-9921 


® 





=" Transformer-Type 
Light Boxes. 


© Quickest registration 

e Connects directly in control 
circuit 

e Choice of 120 or 6 volt lamps 


Explosion-Proof Models 
ey e — 
eee 


* 
% 


~ 


Model EKP-4 provides four 
separate alarm points. 


Model ST-EM 
static switching 
type annunciator 
with six alarm 


points. 


INSTRUMENT CORP. 


3101 N. Lowell Avenue, Chicago 41, Illinois 
Representatives in all principal cities 


FOR MORE INFORMATION sign and attach coupon to company letterhead. 


NAME 








of rising costs in the same manner 
manufacturers do: more research 
for long range savings, and a de- 
tailed study of methods to achieve 
day-by-day savings. 


Preassembly 
The architect who gave his idea 
on preassembly was Carl Koch, of 
Cambridge, Massachusetts. Koch 
said many modern architects ob- 
ject to the restraints placed on 
them by prefabrication and stand- 
ardization. But he mentioned that 
some of the most beautiful build- 
ings in history were designed by 
architects who had little choice of 
building materials. They had to 
use stone, and they used it well. 
He concluded, “I believe pre- 
fabrication components, plus dar- 
ing and imagination, can help very 
significantly to achieve a_ better 
living environment .. . at a price 
everyone in America can afford.” 


Structural Foams 


Most of the papers on structural 
foams were discussions by manu- 
facturers of their own products, 
so most of the products came high- 
ly recommended. Our consultant 
did not find this objectionable. “I 
consider myself qualified to judge 
the merits of a sales talk.” 

One of the best papers was pre- 
pared by Dr. J. Bjorksten, of Bjork- 
sten Research Laboratories in 
Madison, Wisconsin, whose firm 
has been doing research on foamed 
metals. Presented by L. F. Yntema 
in Dr. Bjorksten’s absence, it began 
by explaining what metal foam is. 
It is made by “heating under pres- 
sure a base metal with a second gas- 
forming material to a temperature 
above the melting point of the base 
metal. The pressure is then re- 
leased, causing the gas-forming 
material to decompose. The base 
metal solidifies into a foamed sub- 
stance.” Most work to date has 
been on aluminum and its alloys. 

Because the porous structure 
limits conductance of heat into 
the mass of metal, foamed alum- 
inum is remarkably flameproof, and 
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“STANDARD” STYLES OR SPECIALLY 


FORMED AND FABRICATED 


anter Manufacturing, inc. 
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LANSING 9, MICHIGAN 


SOLUTION 


TO DIFFICULT 
HEAT TRANSFER PROBLEMS 


Now you can apply the engineering, installation, opera- 
tional and maintenance advantages of PLATECOIL to 
more tank and process heating and cooling problems than 
ever before. Standard units with exclusive ““MULTI- 
ZONE” pass design for faster heat-up and temperature 
recovery or serpentine pass arrangement satisfy many 
requirements. These “standard” styles, available in a 
wide variety of sizes can be factory-fabricated into banks 
to fit the application. PLATECOIL can be formed and 
rolled to specified diameters or even fabricated to form 
tank walls. 

PLATECOIL provides a “packaged” answer to many 
heat transfer problems, avoiding costly engineering and 
fabricating of pipe coils. Units are easy to install and 
maintain—with simple connections, light weight, and 
streamlined surfaces. High heat transfer capacity permits 
compact, space-saving units. 

Both “standard” and specially built PLATECOIL are 
available in mild steel, stainless steel, Inconel, Monel, 
Ni-O-nel, Hastelloy B, C and F, Nickel and other 
weldable materials. Operating pressures up to 250 psig. 
Safety factor—5 to 1. Double embossed or one side flat. 
Complete engineering data and assistance available. 


Ask for Bulletin P85. 











ZENITH TIMERS 


FAST DELIVERY... 
on a Wide Range 
of Special and 
Standard 

Timing Controls 


Now, choose the right timer for any 
control requirement from Zenith’s 
versatile line. Save time and avoid 
delay. Get prompt engineering and 
delivery on specials . . . immediate 
delivery on standard controls. 


DEPENDABLE -—- Take advantage of 
Zenith’s experience in engineering 
and manufacturing quality con- 
trols and timing devices for over 
35 years. 


e Program Clocks 

e Time Switches 

e Interval Timers 

e Time Delay Timers 

e Automatic Reset Timers 
© Multi-Circuit Cycle Timers 
e Percentage Timers 

e Impulse Timers 


Out catalog 18-B also includes 


® Automatic transfer switches engi- 
neered to assure continuity of power 


® Magnetic contactors ruggedly de- 
signed for reliable power switching 


Visit Us At The 


Write for your copy Electrical Trade 


of Catalog 18-8 Show, 


today. See Washington, D. C. 


classified telephone February 14-16 
directory for Booth 92 
your factory 

representative. 


162 WEST WALTON STREET * CHICAGO 10, ILLINOIS 


160 


Telephone: Michigan 2-3322 + Cable Zenelec 





its nonsparking characteristics also 
may be a basis for specialized ap- 
plications in the future. 

E. E. Ziegler, of Dow Chemical 
Company, told of an unusual use 
for foamed material — application 
of polystyrene to thin shell con- 
struction. As he explained it, “The 
on-site casting of concrete roofs 
over wood forms often requires 
later addition of insulation, a vapor 
barrier, and a base for interior sur- 
face finishing. Polystyrene foam 
boards bent over and _ fastened 
temporarily to irregularly-shaped 
formwork prior to casting serves 
all three functions simultaneously. 
Once the concrete is set and the 
forms are removed, the exposed 
foam surface serves as insulation 
and vapor barrier on the warm 
side of the roof. 

For “tilt up” or “lift slab” con- 
struction, large flat or contoured 
sections can be cast over the 
foamed material and then tilted or 
lifted into position, with the foam 
remaining on the underside. 

Ziegler added, “For many shell 
configurations, polystyrene foam 
can be used as a form. In the con- 
struction of a scalloped dome, for 
example, boards of polystyrene 
foam have been arched and placed 
between steel angles, covered with 
wire mesh, and sprayed with con- 
crete. The arched boards had ade- 
quate strength to support the 
weight of wet concrete during its 
curing cycle. A full scale test sec- 
tion of a 100-foot diameter dome 
has been erected successfully by 
this method.” 


. . » Loves Company 


One of the few consultants at the 
meeting was asked if, lacking the 
company of other engineers, he 
had socialized with clients. “No, 
but these manufacturers think like 
clients. And you can always learn 
something from talking with them. 
I also enjoy listening to material 
that is aimed at architects. I think 
a good engineer should know as 
much about architecture as does 
his architect.” aa 
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HOW TO SAVE TIME, — 
MONEY AND MILES 
WHEN YOU BUILD A 


use a Roebling Conveyor Suspension Bridge 


The sole purpose of this 1000-foot span, Roebling designed 
suspension system is to support an aggregate-carrying con- 
veyor. The site is the Ice Harbor Lock and Dam Project at 
Pasco, Washington, under construction by Guy F. Atkinson 
Company. 

The problem, and it was a large one, was to get the concrete 
aggregate from the South side of the river to the North side, 
without having to truck it some 10 miles around. The tre- 
mendous amount of concrete needed for the pouring of the 
dam’s locks fully justified the erection of this structure. The 
savings in time and labor, and the assurance of an uninter- 
rupted flow of material are additional factors that add to 
its value. 


Of course, you don’t have to build a dam before a Roebling 
conveyor suspension system can be of value to you. Your 
needs may be considerably more modest. You may have an in- 
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plant (or “in-and out-plant’’) materials handling problem. 
It may be temporary or permanent. 


No matter. Roebling designed and constructed suspension 
systems of all kinds are easing transporfation problems for 
manufacturers and processors with speed, safety and savings. 
Don't think for a minute that your problem must be of the 
above magnitude. On the other hand, your needs may be 
greater. Either way—to carry your conveyor across the yard, 
or river, or between mountains—a Roebling suspension sys- 
tem can be the most economical answer. For details about 
your requirements, just ask Roebling’s Bridge Division, 
Trenton 2, New Jersey. 


ROE BLIAG 


Branch Offices in Principal Cities 
John A. Roebling's Sons Division 
The Colorado Fuel and Iron Corporation 





Men and Firms 











The Consulting Engineers Associa- 
tion of Colorado has named John 
E. Tracy, partner in Tracy-Behrent 
Engineering Company, Denver, 
president. Eugene B. Waggoner is 
president-elect and William A. 
Clevenger is vice president. Both 
are partners in the Denver office 
of Woodward-Clyde-Sherard & As- 
sociates, consulting engineers and 
geologists. Jan A. Norris, of Car- 
rillo-Norris, civil and structural 
consulting engineers, is secretary- 
treasurer. E. Vernon Konkel, of 
Ketchum, Konkel & Hastings, struc- 
tural engineers, was named nation- 
al director for the group. 


Coincident with the adoption of a 
new company name, 
Morrown, 


Bruch and 
Inc., consulting engi- 
neers, Minneapolis, announce the 
addition of three new associates, 
Donald C. Campbell, John M. 
Quealy, and Frank Johnson, to 
their staff. These appointments, in 
addition to Raymond A. Diekman, 
now increase the number of asso- 
ciates to four. 


Milton S. Sachs has joined the staff 
of H. Zinder & Associates, consult- 
ing engineers, San Francisco. Prior 
to joining the Zinder organization, 
Sachs retired after 30 years of gov- 
ernment service, his most recent 
post being that of chief hydrologist 
with the Bonneville Power Admin- 
istration. Since last year Sachs has 
been on loan from Bonneville to 


the United Nations Special Fund 
as a consultant on the Awash River 
development in Ethiopia. 


Gustave A. Heckscher has been 
named assistant vice president in 
the New Business Department of 
United Engineers & Constructors 
Inc., Philadelphia. Formerly new 
business representative, Heckscher 
has been with the firm for 13 years. 


HECKSCHER MAXWELL 


George E. Maxwell has been ap- 
pointed a consultant on marinas by 
Frederic R. Harris, Inc., New York 
consulting engineering firm. Max- 
well will specialize in marina con- 
sultation in the metropolitan New 
York area and throughout the na- 
tion. Prominent for more than 30 
years in the small craft industry, 
Maxwell heads his own market re- 
search, sales promotion, and man- 
agement consultant organization. 


Announcement has been made of 
the following recent appointments 
by Engineers Incorporated, of 


Newark, New Jersey: Anthony 
Mauriello, formerly engineering ad- 
ministrator, has been named vice 
president of engineering adminis- 
tration; Walter P. Green, formerly 
vice president and chief engineer, 
has been named vice president of 
administration; and Robert P. 
Lockitt and Edward G. Stampfi 


have been named project engineers. 


Four new technical staff assign- 
ments have been announced by 
Daniel, Mann, Johnson, and Men- 
denhall, Los Angeles architects and 
engineers. Shu Magota has been 
advanced from acting director to 
director of engineering and is re- 
sponsible for the over-all activities 
of the DMJM departments of en- 
gineering; David R. Miller, DMJM 
project manager for the firm’s mass 
rapid transit study undertaken for 
the Los Angeles Metropolitan Tran- 
sit Authority, has acquired addi- 
tional duties as chief engineer for 
International Operations Division; 
Philip M. Linscott has been ap- 
pointed chief transportation engi- 
neer assigned to all aspects of the 
firm’s traffic and_ transportation 
work; and James Reiter, formerly 
a project engineer in the civil en- 
gineering section, has been pro- 
moted to chief civil engineer. 


Of the 12 life membership certifi- 
cates awarded at the annual meet- 
ing of the Illinois Section, Ameri- 
can Society of Civil Engineers, last 
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New roof systems for schools...by INLAND 


; 





Complete structural systems that broaden your 
T-STEEL — New! Galvanized. For clear spans latitude in planning cellings, lighting, acoustics 


to 32’0”. Adaptable to acoustical and flush, —within realistic budget boundaries 
luminous ceiling treatments. Provides superior 


diaphragm to transmit seismic and wind loads. Acoustideck for gymnasiums, other 
e activity areas 
Combines steel roof deck and acoustical ceiling with 
Noise Reduction Coefficient of .70. 
Erected fast in any weather that a man can work. In- 
teresting ribbed underside provides an attractive ceiling. 
New Inland T-Steel Roof Deck for 
e clear-ceiling classrooms 


Especially suitable over classrooms of 26’ to 32’ spans 
—or other areas where you want an attractive unbroken 


Standard Tile or Board Light Diffuser 


ceiling surface. 

i hes * Oi You can use various types of acoustical tile — provide 
a flush, oo ~ mam — or leave the underside ex- 
posed and 
Write for catalogs 240, 241, and 246 or see Sweet’s, sec- 


Leth-end-Plaster Fireproofing tions 2c/Inl lla/In. Inland Steel Products Com- 

oancoraianenaehimeanie pany has trained sales engineers capable of giving you 

Beccccccecesosscceccecooescoooooecse osvceeeadhusees the benefit of their diversified experience on ~~e 
: problems. Write or call your nearest Inland office 


member of the 
stee! family 


ENGINEERED PRODUCTS DIVISION 
TYPE C ACOUSTIDECK — For pur- 


TYPE B ACOUSTIDECK — For pur. * tin spacings from 10’ to 20’. Uses INLAND STEEL 

in spacings from 6’to10’.Usesmin- + minimum of 142” rigid insulation 

imum of 1” rigid insulation board. : board. - : PRODUCTS COMPANY 

—r . Dept. A, 4149 West Burnham Street , Milwaukee 1, Wisconsin 


ATLANTA, BALTIMORE, BUFFALO, CHICAGO, CINCINNATI, CLEVELAND, DALLAS, DENVER, DETROIT, KANSAS CITY, LOS ANGELES, MILWAUKEE, MINNEAPOLIS, NEW ORLEANS, NEW YORK, ST. LOUIS 





NEW TORIT 
DUST COLLECTOR 
IS AUTOMATIC! 


Save real dollars with the benefits 
from this automatic dust collector. No 
more interruptions on production 
lines! Maintenance problems are 
practically eliminated. This all new 
continuously cycling TORIT dust col- 
lector automatically cleans your air 
and automatically shakes its own fil- 
ters and blows them clean with reverse 
air flow. Collected material is emptied 
automatically 


OTHER EXCLUSIVE TORIT BENEFITS 
e automatic filter-shaker mechanism is simple, maintenance- 

free 
different dusts may be collected separately 
highest air-to-cloth ratios (from 5 to 25:1) and longer 
filter life 
only % H.P. required for fully automatic operation 
polished %&" aluminum constructicn for minimum floor 
loading 
modular design—5' wide x 4’-8" long (for two sections) 
x 15'-6" high—saves space, lends ease and versatility to 
installation. Use up to 12 modular sections for each 
application! No limit to CFM capacity! 





Write today for literature. 


= oO R I "Tivanuracturine COMPANY 


Automatic Collector Division 
1133 Rankin Street, St. Paul 16, Minnesota, Dept. 1635 





Jacketed Pumps 


for handling viscous materials 


Pumps for H & B Jacketed Systems are made especially 
for us to fit the flanges of H & B jacketed fittings. 
These pumps are engineered to provide maximum 
efficiency in handling viscous materials. H & B fittings 
are designed with a double wall forming an all-over 
jacket, completely insulating the interior line, with no 
dead spots or unprotected places. 


Send for new Bulletin J-57. 


~~? 
~~ 


H & B jacketed pump with 
relief valve by-pass and 


HETHERINGTON & BERNER INC. 
A Wholly Owned Sobsiary of Americon Horst & Derrick Company 
701 KENTUCKY AVE. INDIANAPOLIS 7, INDIANA 


strainer. 





month in Chicago, three were 
awarded to consulting engineers — 
Leonard Chapin Childs, president, 
Battey & Childs; George Otto Con- 
soer, partner, Consoer, Townsend 
& Associates; and Herbert S. Grass- 
man, consulting engineer. 


David M. Olive has been named 
coordinating engineer of Bernard 
Johnson & Associates, consulting 
engineers of Houston, Texas. For- 
merly senior engineer in the me- 
chanical department, Olive, in his 
new position, is responsible for the 
coordination between the mechani- 
cal and electrical engineering 
phases of all projects. 

It also has been announced that 
Felix W. Stone, Jr. has joined the 
firm as project engineer. Prior to 
joining Bernard Johnson & Asso- 
ciates, Stone had his own consult- 
ing engineering practice in Baton 
Rouge, Louisiana. 


LANDIS 


James N. Landis has been elected 
president of Engineers Joint Coun- 
cil. Landis, vice president of 
Bechtel Corporation, San Francisco, 
succeeds Augustus B. Kinzel who 
headed EJC for the past year. 
George E. Holbrook, vice president 
of E. I. du Pont de Nemours & 
Company, was reelected as vice 
president. 


Sverdrup & Parcel, consulting en- 
gineers of St. Louis, announce the 
opening of offices in New York City 
for the general practice of consult- 
ing engineering with specialization 
in the field of tunnel design. Ad- 
dress is Room 603, 111 8th Avenue, 
New York 11. 


CONSULTING ENGINEER 





Name mete) | Moa) 1. Vd 
ASSEMBLY ROOM FOR FIRST 
MANNED SPACE CAPSULE 


Equipment Had Demonstrated 
Its Quality and Dependability 


Ta ach aleltcm latiielitciitelal 


* 
; 


4 


A 
= 


aaa an a 


~arSO OS WW W'S 











{ 
Saas 


é 


rt 
hes 


JANUARY 1961 


= WORLD- SWIDE DISTRIBUTION 
MARLO INTERNATIONAL LTD. 
P.O. BOX VADUZ 34679 
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The “Project Mercury” space copsulaey 
built by McDonnell Aircraft Corp 
in orbit around the earth, is a 
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120 GRAINS CUT TO 45 


IN 200,000 cfm OF AIR 


WITH 85° TOWER WATER 


Without Kathabar, this job would have taken 1800 tons 
of refrigeration, at about 35F and reheating air from 
about 45F to 98F! With Kathabar the job took 63 hp 
instead of 2000. Ask the men who have seen Kathabar 
Type C units serve for years with practically no main- 
tenance. Write for specific information. 


SURFACE COMBUSTION 
Aa 
Surface Division of Midland-Ross Corporation CER 
2398 Dorr St., Toledo 1, Ohio 


Send facts on Kathabar systems for the following application: 
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Paul Rogers and Associates, of Chi- 
cago, is opening a consulting engi- 
neering office in Paris, France, in 
partnership with Mr. Eugene Bon- 
net. The main purpose of the new 
firm will be to offer specialized 
service to American industrial firms 
entering the European market. 


George K. Heebner, Inc., Philadel- 
phia industrial engineers, design- 
ers, and builders, announce the ap- 
pointment of Nicholas P. Roth as 
the firm’s new engineering man- 
ager. Before joining the Heebner 
organization, Roth was executive 
vice president of the Wallace En- 
gineering and Construction Com- 


pany, of Philadelphia. 


A new partnership, Stitzel & Tho- 
ma, has been formed for the prac- 
tice of architecture and civil en- 
gineering. Principals are Richard 
E. Stitzel, AIA, formerly of Stitzel 
& Stitzel and Charles W. Thoma, 
PE, formerly of Scott Engineering 
Company. Address of the new firm 
is Suite 412, AC Office Building, 
Arkansas City, Kansas. 


Lawrence J. McDevitt, a marketing 
and sales specialist for major steel 
companies for the past 15 years, 
has joined the staff of Ford, Bacon 
& Davis, Inc., New York consulting 
engineering firm. McDevitt will be 
a supervising engineer specializing 
in sales and marketing analysis. 


Harry Czyzewski, president of 
Metallurgical Engineers, Inc., Port- 
land, Oregon, has been appointed 
by the Oregon State Board of 
Health to its Radiation Advisory 
Committee. The committee also in- 
cludes representatives from medi- 
cine, dentistry, and education. 


Victor M. Garcia has announced 
the reestablishment of his consult- 
ing engineering office and the ap- 
pointment of Milton Castro as 
associate in charge of electrical 
engineering. Address of the firm 
is 1357 Ponce de Leon Avenue, 
Santurce, Puerto Rico. sonee 
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WATCH FOR THE 
FIRST 1961 

ISSUE IN 
FEBRUARY 


Important Product Data * 


In Consulting Engineer’s Directory 


Of Advertisers’ Literature 


Readers of CONSULTING ENGINEER 
look forward to the quarterly issue of our 
Jirectory of Advertisers Literature. They 
know from experience how easy it is to re- 
view a broad cross-section of manufactur- 
ers current product literature — select the 
items that will be helpful in their design 
and specification work — check them off 


on the convenient selection card — and mail 
postage paid for prompt service. . . . The 
first Directory of 1961 will be published 
concurrently with the February issue of 
CONSULTING ENGINEER. It will list 
approximately 650 separate items of prod- 
uct data... . illustrated and described for 
your convenience. Watch for your copy. 


Consulting Engineer 


217 WAYNE STREEI 


ST. JOSEPH, MICHIGAN 


JANUARY 1961 167 












































b> 


hry, 











From Armstrong: a giant step in fire-retardant ceilings 


Now, for new schools: two types 


of Acoustical Fire Guard-12’ x12’ tiles 


and exclusive new lay-in units 


n the school corridor on the left you see the new 

Armstrong Acoustical Fire Guard lay-in ceiling 

system. The classroom has a ceiling of Acoustical 
Fire Guard tile. 

This was the first time-design-rated acoustical tile. 
Since its development two years ago, millions of feet 
have been installed. 

The new lay-in system is another great advance in 
fire-retardant ceilings. 

Three-hour U.L. rating 
The Armstrong Acoustical Fire Guard lay-in ceiling 
system combines the advantages of an exposed grid 
system—economy and fast installation—with those of 
a time-design-rated acoustical ceiling. It protects 
the structural components of a building by resisting 
the dangerous transmission of heat from one area to 
another. Underwriters’ Laboratories, Inc., has given 
this new ceiling system a beam protection rating of 
three hours. Floor-ceiling assemblies combining 
this system with bar joist and slab, as well as with 
beam and steel floor construction, earned two-hour 
ratings. 
Resists 2,000-degree heat 

The Acoustical Fire Guard lay-in ceiling system 
achieves its remarkable fire-retardant quality 
through two new developments. 

The first is the Acoustical Fire Guard lay-in unit. 
Because of its composition, this new lay-in unit can 
withstand exposure to flames and 2,000-degree heat. 
It also offers excellent acoustical and sound attenua- 
tion properties. 


The second element is a new suspension system 
capable of withstanding the same extreme conditions 
as the lay-in unit. Called the Armstrong Acoustical 
Fire Guard Grid Suspension System,* it is designed 
to accommodate the expansion of both main runners 
and cross-tees, and thus to hold the lay-in unit se- 
curely in place when exposed to fire. The Fire 
Guard Grid Suspension System is the first to be com- 
bined with a lay-in ceiling unit to offer rated fire pro- 
tection. Both the lay-in unit and the grid system 
carry the U.L. label. 


Economy in time and money 

In most cases, the new lay-in ceiling system will cost 
even less than ordinary plaster ceilings on metal 
lath. And like Fire Guard tile, it can save builders 
up to two months’ construction time because it goes 
in dry. This is especially important in school con- 
struction. Schools must open on time. Fire Guard 
helps meet deadlines — at savings of thousands of 
dollars. 

The Acoustical Fire Guard lay-in ceiling system is 
now available in both a Fissured and the popular 
Classic designs. There are two nominal sizes: 24” x 
24” x 56” and 24” x 48” x 56”, 

For more information about either Acoustical Fire 
Guard tile or lay-in units, call your Armstrong acous- 
tical contractor (he’s in the Yellow Pages under 
“Acoustical Ceilings”) or your nearest Armstrong 
District Office. Or write to Armstrong Cork Com- 
pany, 4201 Park Avenue, Lancaster, Pennsylvania. 


* Patent Pending 


(Armstrong ACOUSTICAL CEILINGS 


First in fire-retardant acoustical ceilings 


Architectural design and 
rendering by Helmut Jacoby 





" 1OWA R D ee OMNSON 
Architect: H. A. Macéwen, Miami, Fla. 
Contractor: Shapiro Construction Co., Valdosta, Ga. 
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FLINTKOTE 


ROOF DECKS 
are featured in the new Howard Johnson Motor Lodge, Pensacola, Fiorida 


The living is easy when you stop at this Howard Johnson Motel . . . Insulrock 
easy! 

Overhead the roof deck helps insulate against Florida’s big sun, makes 
possible interior light reflectance of 60-70%, and absorbs noise like a sponge 
drinks water. 

Neither rot nor termites are a problem with INSULROCK’S portland 
cement bonded, chemically treated wood fibers. Here’s strength and beauty in 
full measure for years to come—all in one economical, lightweight roof deck. 


Anywhere under the sun, rain, or snow, build your best roof decks with 
INSULROCK--for beauty that stands up through the years. 





Executive Offices: New Yors, N.Y. |» 5 
General Sales Office: Richmond, Virginia __ 
Plants: North Judson, Indiana; Richmond, Virginia 
District Sales Offices: Chicago, Ill.; Cleveland, Ohio; Dallas, Texas; | 6 ERR 
Greensboro, N. C.; Los Angeles, Calif; New York, N. Y. f America’s Broadest Line 
Member of the Structural Wood Fiber Products Association 9% >< -s.— ". 
*A trademark of the Flintkote Company 5 





The Master Builders, by Peter Blake; 
Alfred A. Knopf, New York, N. Y.; $6.50. 
Le Corbusier has his chapel at Ron- 
champ, Mies van der Rohe his Sea- 
gram Building, and Frank Lloyd 
Wright his Imperial Hotel. Of 
these, only the last is of engineer- 
ing significance, but all have left 
their permanent mark on architec- 
ture present and yet to come. For, 
according to Peter Blake, Corbu is 
the master of form, van der Rohe 
of structure, and Wright of space. 

The three master builders have 
much in common when their office 
buildings, apartments, and similar 
structures are compared, This is not 
at all apparent to the layman who 
looks at their designs for homes. 
However, it is probably the city 
that will bring a synthesis of the 
various concepts of these three 
men. In fact, Blake believes that 
this will be the next phase in the 
evolution of modern architecture. 
To Corbu and Mies go the credit 
for supplying the basic functional 
and structural framework for the 
future city — to Wright goes the 
credit for giving the city life. 

It is not too difficult to under- 
stand Blake’s contention that Saari- 
nen, Johnson, Rudolph, and Yama- 
saki are all making their own per- 
sonal attempts to synthesize the 
concepts of the masters. However, 
it is a little harder for the engineer, 
who intuitively senses the engineer- 
ing authority of Torroja, Catalano, 
Candela, Nervi, and Otto, to see in 
their work the guiding hand of 
Frank Lloyd Wright. But perhaps 
Blake is right. At any rate, consult- 
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Parallel Reading 


If You Buy Books 


To buy books reviewed here, 
or any other books, technical 
or general, fiction or fact, 
give us title and author, and 
your check if you know the 
price... or we will bill you. 


Book Editor 
CoNSULTING ENGINEER 
Saint Joseph, Michigan 


ing engineers in the building trades 
might well benefit from a reading 
of The Master Builders. For if they 
understand the ideas of these three, 
they can approach the engineering 
problems of today’s architecture 
with greater sympathy, if not com- 
plete understanding. 


Technology and the Academics: An Essay 
on Universities and the Scientific Revolu- 
tion, by Sir Eric Ashby; St. Martin’s Press, 
New York, N. Y.; $3.25. 

By now, engineers are aware of the 
major debate taking place in their 
alma maters: the fundamental 
question of how best to educate the 
engineers. Many engineers will re- 
member from their student days 
the controversy over the emphasis 
to be placed on the “humanities” 
in the engineering curriculum, and 
the argument over the degree of 
specialization. 

In this slender volume, Sir Eric 
Ashby writes lucidly and penetrat- 
ingly of the history and contem- 
porary problems of scientific and 
technological education. President 
and Vice-Chancellor of the Queen’s 
University, Belfast, Sir Eric’s focus 
is upon British universities, but 
Americans will find his arguments 
germane. 

The opening chapters describe 
the delayed reaction of the British 
universities to the Scientific Revo- 
lution of the 17th century. Oxford 
and Cambridge needed two cen- 
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OF CLOSED OPERATION 


yet this 
service-entrance switch 
requires no maintenance 


This is the ultimate test of a service- 
entrance device. Will it open in an 
emergency—after remaining closed for 
years, with little, if any, maintenance? 
The fused Pringle switch does. Against 
any overload. Its contacts are bolted 
together by a simple, rugged toggle 
mechanism that turns a bolt through 
the blades, pulling them together, tight 
against the fixed contacts. There is 
nothing to loosen, stiffen or fatigue. 
Nothing that needs any maintenance. 
Bolted contact pressure is constant, 
independent of springs, unaffected by 
heat. It permits this switch (1200 to 
5000 amps) to carry full load continu- 
ously, with a heat rise at the contact 
areas considerably less than the ac- 
cepted 30°C. 

The performance of the Pringle switch 
is a matter of record. Proven in labora- 
tory tests. Confirmed by the fact that 
many of them have been in service for 
more than 25 years. The entire story— 
including models, ratings and load- 
break test data — is in the Service 
Entrance Catalog. A copy is yours 
upon request. 


PRINGLE 
ELECTRICAL MANUFACTURING CO. 


1902 North Sixth Street 
Philadelphia 22, Penna. 
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air movement 
methods 


Unretouched 

photograph demonstrates 

extraordinary rigidity of United’s flat-oval 

duct assembly with new ‘‘Truss- Coupling’ 
connections 


Manufactured 
FLAT-OVAL DUCT 


United's flat-oval duct is designed for 
use where space limitations prevent 
the installation of circular duct. When 
combined with United's new, exclusive 
Truss-Coupling’’ connection, static- 
pressure deflection and vibration am- 
plitude are reduced more than 50% as 
compared with ordinary flat-oval duct 
assemblies, and their extent can be 
predicted and specified. 

The design of a system utilizing 
United's flat-oval duct follows the 
same familiar procedures used with 
rectangular duct. United's Flat-Oval 
Duct Bulletin includes all necessary de- 
sign specifications and procedures. 


UNITED FLAT-OVAL DUCT AVAILABLE 
IN THREE ASPECT RATIOS 
United's reinforced ‘Truss-Coupling, 
used with United flat-oval duct, per- 
mits the selection from shapes that 
bear the following relation to round 

duct: 


10% 20% 30% 


flattening flattening flattening 


Flat-oval duct is available in sizes 
equivalent to circular duct diameters 
from 10° through 46 


FLAT-OVAL DUCT MATCHED FITTINGS 
Factory made elbows, tees, crosses, re- 
ducers, etc. have been designed and 
are manufoctured by United to match 
United's flat-oval duct 


Write for United's Flat-Oval Bulletin. 
SEE DISPLAY AT 

15th INTERNATIONAL EXPOSITION 

CHICAGO February 13-16 
BOOTHS 874-973 
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turies to accept the role given 
science by such great Englishmen 
as Newton and Francis Bacon, 
then the English universities decid- 
ed that the German universities of 
the 19th century should serve as 
models for adapting their curricula 
to the Scientific Revolution. The 
author interestingly and convinc- 
ingly explains this paradox. 

After surveying the history of 
science education in the universi- 
ties, Sir Eric turns to technology. 
The English manufacturers were 
afraid of technological education 
(trade 
might be disseminated) and social 
snobbery held that education in 
the applied sciences was suited 
only for the more gifted and in- 
dustrious members of the working 
class. Nevertheless, British univer- 
sities began to offer courses in 
technology in the late 19th cen- 
tury. Unlike the continental sys- 
tem, where the universities taught 


secrets and know-how 


the liberal arts and science and 
taught 
technology, the British universities 
assumed responsibility for all three 
courses of study. 


the engineering schools 


Readers familiar with the _his- 
tory of engineering education in 
the United States will note the 
many parallels between events here 
and across the Atlantic, and the 
similarity will not end as Sir Eric 
discusses contemporary aspects of 
his subject. The most exciting and 
difficult problem facing the insti- 
tutions of higher learning today is 
aligning with and adjusting to “the 
currents of thought flowing from 
the second industrial revolution.” 

The author's solution is tailored 
primarily for: the engineering stu- 
dent (it is possible to read the 
author as implying that all higher 
education will be primarily tech- 
nologically-centered). He envis- 
ages the student concentrating on 
a limited engineering or techno- 
logical field (“the sine qua non for 
a man who desires to be cultured 
is a deep and enduring enthusiasm 
to do one thing excellently.” ). The 
student's specialist studies would 


then become the core for his liber- 
al studies. As an example, the au- 
thor cites the specialist in brewing 
who would also study biology, 
micrology, chemistry, economics of 
marketing beer, public houses (in 
their design, in architecture), the 
history of beer-drinking, and the 
unhappy effects of drinking too 
much beer. 

In a further elaboration of his 
plan, the author lists the follow- 
ing courses which might be taken 
by the engineer: ethics and juris- 
prudence; industrial and social his- 
tory (especially the social effects 
of technological change ); political 
theory and institutions; industrial 
psychology; sociology and_ social 
anthropology; the history of tech- 
nology; and linguistics and com- 
munication. 

This curriculum differs essential- 
ly from that offered or proposed 
in many U.S. engineering universi- 
ties in that it does not hold out a 
smattering of art, architecture, his- 
tory, or literature for the engineer 
as a liberating course of study. 
The engineer is not urged to adorn 
the structure of his technical edu- 
cation with the frills of culture. 
Sir Eric is recommending that the 
engineer see his profession in the 
round — to integrate it into the cul- 
ture. Sir Eric's engineer with a 
truly liberal education will not de- 
sign and build his bridge in the ab- 
stract during the work day and 
pursue his “culture” as an escape 
in the evenings, but will design 
and build a bridge taking into 
account all the social, political, and 
cultural factors involved. As the 
author notes, an engineering work 
in an underdeveloped region is 
frequently a major experiment in 
social anthropology. 

The engineer may object to the 
author's proposal on the ground 
that the engineer is not in a posi- 
tion to make decisions of social and 
political significance in connection 
with his engineering work, an ob- 
jection less valid for the consulting 
engineer than for the salaried en- 
gineer. It may well be time to 
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service 


Complete responsibility centered in one specialized organization! 


Undivided responsibility for all phases of a temper- 
ature control installation — from coordinated plan- 
ning to future service — is the key to lasting owner 
satisfaction. Each Johnson System, small or large, 
is furnished on this basis, for 75 years’ experience 
has proved it to be the only way to assure the kind 
of lifetime efficiency and operational economy an 
owner expects from his control system. 


When they invest in a Johnson Pneumatic Control 
System, your clients are investing in years of reliable 
performance, something hardly to be expected from 
scattered sources whose responsibility ends with the 
sale. With air conditioning, heating, and ventilating 
systems becoming increasingly complex, now it is 
even more important that responsibility for the 
control system be centered in one organization. 
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Johnson’s way of doing business, as demonstrated in 
leading buildings everywhere, enables your clients 
to enjoy the very finest standards of indoor climate 
control at the lowest possible lifetime cost. Complete 
sales, engineering, installation, and service facilities 
are available from over 105 direct branch offices. 
Johnson Service Company, Milwaukee 1, Wisconsin. 
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PNEUMATIC SYSTEMS 
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Responsibility 


Results 


R GASES ARE 
CLEANED OR HANDLED. 


Aerotec Industries offers more than a half 
century of world wide experience in engineering 
and manufacturing equipment for efficient and 
economical cleaning and handling of air and gas. 
Single responsibility for complete systems, from 
design to final installation, assures management that 
overall performance guarantees will be met. 


Write for information on the products of interest. 


AEFIOTEC INOUSTRHIES 


INCORPORATED 


EXECUTIVE OFFICES «+ GREENWICH, CONN. 
Plants at Bantam, Greenwich and So. Norwalk, Conn. 
Canadian Affiliate: T. C. CHOWN LIMITED, Montrea! and Toronto 


Divisions: 


INDUSTRIAL ¢ Electrical and Mechanical Dust Collectors « Wet Collectors « 

Fans ¢ Fan-Stocks ¢ Blowers * Gas Scrubbers « Air Preheaters ¢ Curtain 

Dampers. 

AIRCRAFT EQUIPMENT «¢ Advanced electro-mechonical equipment for the 

gircraft, missile and nuclear industries. 
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consider the question whether the 
engineer should not take increased 
responsibility for the impact of 
his work upon society — if so, then 
Sir Eric Ashby’s proposal for a re- 
form in technological education is 
of vital interest. 

One thing is certain — it would 
be naive of the engineer to assume 
that the politician who makes the 
key decisions affecting the initia- 
tion of engineering works has an 
education that explains the role of 
science and engineering in society. 


Technical Writing Techniques for En- 
gineers, by Joseph Racker; Prentice-Hall, 
Inc., Englewood Cliffs, N. ].; $6.95. 


It is probably safe to say that most 
of today’s technical writers are 
either employed directly by govern- 
ment or by industries working for 
the government. Under these cir- 
cumstances, their product is pri- 
marily technical manuals — thou- 
sands upon thousands of them. 
Thus, many of the books being 
published on the subject of techni- 
cal writing are overly concerned 
with technical manuals and the 
terminology used in highly special- 
ized fields of military engineering. 

Considering these facts, it is not 
surprising to find that over 100 
of the 234 pages of this book are 
devoted to glossaries of military 
terminology. As a matter of fact, 
the author does little more than to 
define five levels of technical writ- 
ing, ranging froin the operator’s or 
nontechnical level on up to the ad- 
vanced engineer’s or scientific level. 
These levels of writing are amply 
illustrated with typical examples. 
In addition to this chapter there is 
one dealing with the use of the 
right word and one on the use of 
technical illustrations. A final chap- 
ter discusses the preparation of 
technical manuscripts. It is doubt- 
ful that the engineer who wants to 
write better can learn anything 
from this book other than how to 
arrange the material which he 
wants to present. 
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You might work at a lathe, on a tractor, behind a counter, 


behind a desk. It makes no difference. No one is immune to 


the heart diseases, our nation’s #1 health enemy. 


Your Heart Fund is your #1 defense. Your contributions 
support heart research. You make it possible for your Heart 
Association to bring the latest research advances to your phy- 


sician—and to protect your heart and all the hearts you love. 


GIVE TO HEART FUND Tt FIGHT HEART DISEASE 
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New! Kinnear POWER 
merrouns) OPERATOR 


DOOR OPERATOR Adds more efficiency than ever 
EVER DESIGNED fF +, KINNEAR ROLLING DOORS 


FEATURES: 
New “Removable” 
Design — doesn't 
disturb auxiliary 
hand-chain operator. 


Any Mounting! Vertical 
or horizontal — on door 
or wall bracket, or 
through-the-wall ! 


Easy Installation. 
Simple in-the-field 
control-wiring to a 
terminal strip. 








Reserve Power for 

smooth action regard- 

less of wind pressure, 

drifted snow, collected . 
grime, or extra years MOUNTS : 


of usage. ON DOOR: 
Meese _ OR ON WALL... 
pete set geabaneal (OR THROUGH 


THE WALL) 
New Worm Gearing for 


highest efficiency , teh 2 eles A cn 
and longest service. A new high in door efficiency is reached in 


Kinnear Rolling Doors equipped with the 
Centrifugal Clutch new Kinnear “Series Three” Power Operator. 
transmits motor action This is an all-new concept in motorization 
to door with no shock. for rolling doors — designed with a single 
Prevents motor stalls goal in mind — to reduce to minimum all 
and overload damage. chance for troubles from overload, torque 
shock, constant start-stop action—in a motor 
Seven Sizes! Capacities that assures easiest installation and mainte- 
for doors of any size! nance, and permits any type of mounting. 
The “Series Three” Kinnear Power Oper- 
ator, like the Kinnear Rolling Door itself, 
is the finest achievement today’s engineering 
skills can produce. 


Write for new Power Operator Bulletin 


The KINNEAR Mfg. Co. 
FACTORIES: 1560-90 Fields Avenue, Columbus, Ohio 


1742 Yosemite Avenue, San Froncisco 24, Calif. 
Offices and Agents in All Principal Cities 


KINNEAR 


DLLING DOORS| 
Saving Ways in Doorways 





New Technical Books 


APPLIED MECHANICS FOR ENGINEERS, 
by James _ Grassie; Longmans, 
Green & Co., Inc.; $9.50. This 
book, through separate treatment 
of statics, dynamics, and strength 
of materials, tries to cover the 
fundamental principles applicable 
to unusual engineering problems. 
The author is English, and the 
book is geared to the needs of 
British student engineers, but there 
seem to be none of the troublesome 
British standard to American stan- 
dard conversions involved. 


Crermets, edited by J. R. Tinkle- 
paugh and W. B. Crandall; Rein- 
hold Publishing Corp., New York; 
$9.50. This is a collection of papers 
by 23 experts in the field of high- 
temperature materials. The book 
covers fundamental aspects, form- 
ing and processing, testing, and ap- 
plications of cermets. 


ENGINEERING MECHANICS, by Irving 
H. Shames; Prentice-Hall, Inc., 
Englewood Cliffs, New Jersey; 
$9.75. This combined volume in- 
cludes statics, dynamics, and kine- 
matics in a practical approach to 
mechanical problems in engineer- 
ing. The book requires no previous 
knowledge of vector algebra or 
vector calculus; these topics are in- 
troduced and explained in the text. 


ConstTRUCTION CONTRACTING, by 
Richard H. Clough; John Wiley & 
Sons, Inc., New York; $9.75. This 
book discusses the problems of 
management in the construction 
industry, explaining the complicat- 
ed inter-relationships among organ- 
izing staffing, directing, planning, 
and controlling functions in a con- 
tracting firm. There are also val- 
uable references to insurance, con- 
tract bonds, and labor legislation. 


INDUSTRIAL ARCHITECTURE, by 
James Munce; F. W. Dodge Corp., 
New York; $14.75. This large, well- 
illustrated book is an analysis of 
basic principles and current trends 
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WHEN 
YOU 
NEED...... 


® Quick Action 
® Leak-Proot Seal 
® Minimum Pressure Drop 
® Straight-through full flow 
® Vaives that cannot wedge or jam 


Less than 


® Self-grinding rotating disc » Ye turn 
mn opens or closes 


SPECIFY ae 
EVERLASTING » 


VALVES 





BOILER BLOW-OFF 
aii ait enanns eae "Genta STEAM JACKETED WEIGHT-OPERATED 
also handwheel Where drop-tight controlled, 
operated “Y” and seal and full flow electrically or 
angle types. is essential. manually. 
For pressures 
up to 600 psi. ' 


Assures free For automatic 
flow of viscous drains or emergency 
materials. shut off. 

















) EVERLASTING VALVES 


rae? a 


nmernAie 





For more information write for these bulletins > 


MATERIALS 


EVERLASTING 


Boiler 
Service 
Valves 


VALVES 


EVERLASTING VALVE CO., 5] FISK STREET, JERSEY CITY 6G, N. J. 
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PRESSURE 
CONTROL 


OPERATING 
RANGE 
500 to 5,000 psi. 


TYPES AVAILABLE 
DXA-21 


minimum differential 450 psi. 


DXA-521 


minimum differential 200 psi. 


DXS-221 


minimum differential 150 psi. 


EXTERNAL ADJUSTMENTS 


SEALED MERCURY CONTACT 


VISIBLE ON-OFF CIRCUIT 


VISIBLE CALIBRATED DIAL 


Available in three case styles; 


General Purpose 
Weather-Proof 
Explosion-Proof 


WRITE FOR BULLETIN O-21 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill 











in factory design in the United 
States, Great Britain, and Europe. 
The author emphasizes changing 
trends, and the importance of plan- 
ning for the future. 


TABLES FOR COMBINED BENDING 
AND AxIAL LoAp ON REINFORCED 
Concrete Cotumns; Saby Elia- 
char, Civil Engineer, 15 Rockford 
Avenue, Daly City, California; 
$25.00. This book is a copy of the 
output tape of an IBM 704 Com- 
puter, treating the design of rein- 
forced concrete columns by cracked 
sections. The tables range from 12 
to 30 inch columns, and are figured 
for 3000 psi concrete. Sample tables 
may be obtained by writing to the 
author. 


PRINCIPLES OF CONTROL SyYSTEMS 
ENGINEERING, by Vincent Del Toro 
and Sydney R. Parker; McGraw- 
Hill Book Co., New York; $14.50. 
This advanced text deals with 
feedback control systems, present- 
ing the chronological development 


of each of the fundamental phases 
of control systems engineering. 
Major topics are mathematical 
background; the time-domain ap- 
proach; the frequency-domain ap- 
proach; the root locus approach; 
and the computer approach. There 
is also a section on self-adaptive 
systems as well as rather extensive 
appendices. 


THE MECHANICS OF VIBRATION, by 
R. E. D. Bishop and D. C. John- 
son; Cambridge University Press, 
New York; $19.50. Both the scope 
and the price of this book seem to 
designate it as a reference work 
rather than a text. The authors, pro- 
fessors of mechanical engineering 
in England, start with the concept 
of steady forced motion, then intro- 
duce free motion as a limiting case. 
The aim of the book is to explain 
the nature of vibration characteris- 
tics, not to provide a recipe for 
formal calculation. The mathema- 
tics involved, according to the dust 
jacket, “. . . will be understood by 








NEW! Automatic 
combination gear drive 


JOHNSON 
Red!-Torg* 


Redi-Torq combination right angle 
gear drive with automatic clutch, 
eliminates manual switch-over to en- 
gine drive in case of power failure. 
Drive couples to engine by flexible 
shafting or couplings—engine clutch 
unnecessary. Engine may be tested 
without interfering with electric mo- 
tor operation of pump. 

For round-the-clock protection 
against power failure in water, sew- 
age and fire installations. Developed 
and proven in municipal and indus- 
trial use over several years. 

Sizes: 15 to 200 hp; hollow or solid 
shafts. Write for engineering catalogs. 





East and Guif Coast representatives: 





MAKERS OF <vtee 
@ FINE GEARS < 
SINCE 1904 


GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS © BERKELEY 10. CALIFORNIA 


Smith Meeker Engineering Co., 157 Chambers St., New York City 13-R 
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the During the past few years, the cancer cure 

° rate has increased from one in four saved 

ques tion to one in three saved: 40,000 more lives 
a | . 

as saved each year. During the next few 

years, there will no doubt be new meth- 


* 
tame ods of diagnosis, and even cures for some 


cancers that are considered incurable today. In time, the 
ultimate goal, cancer prevention, will be achieved. But 
time alone will not do the job. @ Time plus research will. 
Research costs money. In the past 14 years, the Amer- 
ican Cancer Society has spent about $76,500,000 on 
cancer research. Much more is needed 

to accomplish the final conquest of 

this dread disease. Give generously. 

Send your contribution to “Can- 

cer,’ incareof your local post office. 


AMERICAN CANCER SOCIETY 


guard your 
family...fight 
cancer with 
y a checkup 
and a check 
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NO PLACE TO GAMBLE 
ft | 


Joints on steel plant 
water line are 
TAPECOATED 

to provide protection 
equivalent to coating 
on the pipe. 


is Your Best Bet 
to Protect Lines 


in Underground Service 


You take no chances when you specify 
TAPECOAT coal tar coating in handy 
tape form for pipe, pipe joints, fittings, 
couplings, tanks, tie rods, and conduit 
on new construction or for main- 
tenance. 

Since 1941, TAPECOAT has proved 
its superiority in resisting moisture, 
acids, alkalis, and other severe cor- 
rosive and abrasive conditions. 


TAPECOAT comes in rolls of 2’, 
3”, 4”, 6”, 18” and 24” widths. It is 
easy to apply with the use of a torch 
to bleed the coating which serves as 
both bond and protection. No skilled 
help required. 

A TAPECOAT sales and service 
engineer is ready to help you on any 
corrosion problem. Write for details 
today. 


Originators of Coal Tar Coating in Tape Form 


The TA PE COAT Company 1569 Lyons Street, Evanston, Ill. 


Representatives in Principal Cities 
Manutactured and distributed in Canada by The Tapecoat Company of Canada, Ltd. 
25 Haas Road, Rexdale, Ontario 





STEP UP SPEED AND CAPACITY-REDUCE 
COST AND OPERATING EXPENSE WITH 


ey -f$: 
Capacities be 
, to 300 G.P.M.\ 
Pressures ’ 
up to 100 p.s.i 
lubricating liquids 
50 p.s.i. non 
lubricating liquids 


VIKING 
pN eh 4 


You can operate Viking’s complete NEW line of Heavy-duty Stainless Steel and 
other alloy pumps at 100% rated speed on thin liquids, thus securing greater 
capacity at lower cost. Save up to $400! Viking processing throughout gives you 
better pumps. Mechanical seals, integral relief valves, revolvable casings are 


Standard. O-ring gaskets optional. 


Castings in stainless steel, monel, nickel, nodular iron, steel, ni-resist and other 


alloys—Viking controlled throughout. 


For full information, send for catalog MP 


VIKING PUMP COMPANY 


Cedar Falls, lowe, U.S.A. + In Canada, It's ‘‘*ROTO-KING’’ Pumps 
See Our Catalog In Sweet's Industrial Constrection and Plant Engineer's File 





a student taking an honours course 
in engineering.” 


PRECISION MEASUREMENT AND GacG- 
ING TECHNIQUES, by William Grohe; 
Chemical Publishing Co., New 
York; $7.50. The general acceptance 
of quality control has heightened 
the necessity for precision measure- 
ment. The author of this book tries 
to make up for what he feels is a 
failure of the schools to include 
training in precise measuring and 
gaging as part of the engineering 
curriculum. The book covers meth- 
ods of precision measurement and 
factors which influence it. 


Computer Locic, by Ivan Flores; 
Prentice-Hall, Englewood Cliffs, 


_ New Jersey; $12.00. Subtitled The 


Functional Design of Digital Com- 
puters, Dr. Flores’s book explains 
and illustrates exactly how a com- 
puter is put together and how it 
works. The author dispenses with 
much of the advanced mathematics 
usually found in such writing, pre- 
ferring to discuss the relationships 
of fundamental units in terms of 
operational necessity. The book in- 
cludes a detailed review of the en- 
tire process, from the introduction 
of information to the completion of 
the answer; as well as a glossary. 


QUANTUM THEORY OF ATOMIC 
SrructruRE (2 volumes), by John 
Slater; McGraw-Hill, New York; 
$11 (vol I) and $13 (vol IL). Pro- 
fessor Slater, Institute Professor at 
MIT, plans this impressive two- 
volume work as only the begin- 
ning of a series of books covering 
the field of application of quantum 
mechanics to the structure of atoms, 
molecules, and solids. The physical 
and chemical properties of matter 
will also be discussed in the series. 
These first two books start with 
the beginning of the quantum 
theory, and progress through to the 
status of present-day research. The 
first volume is of an elementary 
nature, suited for use as a text on 
quantum theory; the second volume 


is more advanced. am 


CONSULTING ENGINEER 





SOME PLAIN FACTS 


ABOUT SUPERIOR PRECIPITATOR PERFORMANCE 
Buell Precipitators are designed and constructed for rugged service and superior performance. Frills and 
internal frim-fram of a doubtful value are eliminated in favor of strength and simplicity. The casing, out- 
side supports, and internal parts are of rugged construction; and the four-point suspension of emitting elec- 
trodes ensures the greatest stability. Here are just a few of the outstanding features of Buell Precipitators. 


RAPPING i icc oon ene, 


COLLECTING 
rr ELECTRODE 














— 








a COLLECTING ELECTRODE 


HAMMER 
GAS FLOW __ 


OSS 


Effective Continuous Cycle Rapping—Yes, it’s meciianical. A 
simple, rugged system free of complicated gadgets; assures 
positive dust shearing action. Each row of electrodes is rapped 
separately—in the direction of the gas flow—on a continuous 
cycle. Dust is sheared off, drops in an agglomerated mass and 
pockets on electrodes minimize reentrainment. 








Uniform Distribution of Gas Flow—Field adjustment capability 
is vital. Buell’s adjustable baffle permits final positioning after 
field measurement of actual flow distribution .. . because gas flow 
patterns are not entirely predictable. The Buell distribution system 
assures equal gas loading through the precipitator; eliminates in- 
effective “dead” areas around passages and prevents “sneak-by.” 


Buell precipitators are simple and effective. They're 
designed for continuous service. You'll be glad 
you turned to Buell when you experience superior 
performance and low maintenance. Detailed 
literature describing all features is available. 
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SEALED INSULATOR COMPARTMENT 








7 


INSULATOR 
HEATER 






































Sealed Insulators Improves Operation—High voltage quartz 
support insulators are completely sealed; prevents gas and dust 
leaking into insulator compartment and outside air leaking into 
precipitator. There is no need for costly ventilating systems. 
Thermostatically controlled electric heaters insure start-up with- 
out danger of moisture condensation and insulator breakdown. 


Buell Spiralectrodes cut maintenance to a minimum. Buell’s 
record stands at less than 1% replacement in this key area. Self- 
tensioned spiralectrodes eliminate vibration and “off-center” 
swaying, often prevalent with weight-tensioned wires. They're 
structurally fixed and once installed stay in alignment. The 
spiralectrode provides greater emission than straight wires. 


The Buell Engineering Co., Inc., Dept. 47-A, 123 
William Street, New York 38, N. Y. Northern Blower 
Division, 6426 Barberton Avenue., Cleveland, Ohio. 
wElectric Precipitators B Cyclones @ Bag Collectors 
=Combination Systems @Fans @Classifiers. 
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COMPLETE: 
SERVICE 


e Design 
e Construction 
e Maintenance 


LININGS 


ano TILE TANKS 


STEBBINS 

ENGINEERING AND 

MANUFACTURING CO. 
Watertown, N. Y. 


PENSACOLA, SEATTLE, 
MONTREAL, VANCOUVER 

















VERTICAL FILE... 
..» GLIDER STYLE 


Steel For A Perfect Purpose 


Here's an all-steel, non-springing print 
file, saving time, motions, 
space and overhead. Users 

win longer print ‘‘life’’. 








Thumbnuts in plan hold- 
mB ers provide direct clamp 
ing. No secondary spring 
mechanisms. Tighten af 
ster plans are inserted 


Self-contained T-tops fit channels, are 
retained from end-to-end. Plan holders 
“glide” easily in or out 

As needs enlarge, add channels and 
plan holders. Same-size, attachable ex 
tensions are available. For faster refer- 
ence, extra speed and system, here is 
the lowest priced vertical plans file 








* Literature and prices available on request 


MOMAR 


4176 Montrose Ave Chicage 41, Ilimets 





Jan. 16-18. The Pennsylvania State 
University; Conference for Land and 
Construction Surveyors, Campus, Uni- 
versity Park, Pennsylvania. 


Jan. 16-19. Instrument Society of 
America; Winter Instrument-Automa- 
tion Conference & Exhibit, Sheraton- 
Jefferson Hotel and Kiel Auditorium, 
St. Louis, Missouri. 


Jan. 18-20. American Road Builders’ 
Association; Annual Convention, Cin- 
cinnati, Ohio. 


Jan. 19. Engineers Joint Council; An- 
nual Board Meeting, Biltmore Hotel, 
New York. 


Jan, 23-Feb. 3. Cornell University; 
Short Course in Photointerpretation 
and Photogrammetry, Campus, Ithaca, 
New York. 


Jan. 23-Feb. 3. University of Califor- 
nia; 1961 Engineering and Manage- 
ment Course, Campus, Los Angeles, 
California. 


Feb. 9-11. National Society of Profes- 
sional Engineers; Winter Meeting, 
Hotel Fort Des Moines, Des Moines, 
lowa. 


Feb. 13-16. American Society of Heat- 
ing, Refrigerating & Air-Conditioning 
Engineers; 15th International Heating, 
Refrigeration & Air-Conditioning Ex- 
position, International Amphitheatre, 
Chicago, Illinois. 


Feb. 19-23. American Society of Civil 
Engineers; Regional Convention, 
Texas A & M College, Houston, Texas. 


Consulting 


Engineers’ 


Calendar 


Feb. 20-23. American Concrete In- 
stitute; 57th Annual Convention, 
Chase-Park Plaza Hotels, St. Louis, 
Missouri. 


Feb. 26-March 1. American Insti- 
tute of Chemical Engineers, Nation- 
al meeting, Roosevelt Hotel, New 
Orleans, Louisiana. 


Feb. 26-March 2. American Institute 
of Mining Engineers; Annual Meet- 
ing, the Chase-Park Plaza Hotel and 
the Ambassador Hotel, St. Louis, 
Missouri. 


March 5-8. Third National oe 
Exposition and World Lighting 
Forum, New York City Coliseum, 
New York. 


March 5-8. American Road Builders’ 
Association; Annual Convention, Had- 
don Hall, Atlantic City, N.J. 


March 5-9. American Society of Me- 
chanical Engineers; Gas Turbine Pow- 
er Conference & Exhibit (co-spon- 
sored by U.S. Department of De- 
fense), Shoreham Hotel, Washington, 


D.C. 


March 16-17. University of Arizona; 
Conference on Data Processing Prob- 
lems, Campus, Tucson, Arizona. 


April 5-7. American Institute of Elec- 
trical Engineers; Southeast Meeting, 
New Orleans, La. 


April 9-13. American Society of Me- 
chanical Engineers; Oil & Gas Pow- 
er Conference & Exhibit, Jung Hotel, 
New Orleans, La. 
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FORGED STEEL VALVES 


Recommended \or: 


° REFINERIES, 
PETRO-CHEMICAL, \, 
POWER, 
PROCESS \ 
INST ass 











GAUGE, J 

INSTRUMENT, 

METER LINE | / 
Sales 


“R-PzC Forged Steel Valves 
are designed for 
streamlined safety” 


** ‘Streamlined safety’ is the R-P&C way of saying that this Forged 
Steel Valve is now lower in weight yet higher in safety than ever 
before. Thanks to an improved design worked out with leading 
material specification engineers, all unnecessary bulk and weight in 
R-P«&C Forged Steel Valves have been eliminated. Ample metal sec- 
tions throughout the valve body still give it the highest possible 
safety factor.” 
Other new design features like these add up to a long life of trouble- 
free service: 

e Spiral wound gasket in bolted bonnet joint 

e Careful heat treatment of parts for strength and wear 

e Unique stem design to protect stuffing box packing 

e High quality materials to prevent corrosion 

e Precision manufacture with exacting standards 
In addition to these Forged Steel Gate and/or Globe Valves, R-PaC 
distributors offer users in all industries a complete line of R-Pa«C 
gate, globe and angle valves in all standard materials: electric furnace 
iron, bronze, bar stock, cast steel...plus many specialties. 


Contact your R-P«&C distributor 


R-P.C VALVES «:° 


R-P aC Valve Division, American Chain & Cable Company, Inc. 
Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, Houston, New York, mS ‘ 
Philadelphia, Pittsburgh, San Francisco, Bridgeport, Conn. —— 
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INVENTION DEVELOPMENT 
EXPERIMENTAL EQU/PMENT 
Details on Request 
Todd Consulting Engineers 
424 West 119th St., New York 27 


UNiversity 5-3435 
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M. W. KELLOGG 


Piping System Flexibility Analyses 


SEND FOR BOOKLET 


DESCRIBING THIS SERVICE 


THE M. W. KELLOGG COMPANY 
71l Third Avenue, New York 17, N. Y. 














Committee of Steel Pipe Producers 
Crane Co. 
Crouse-Hinds Co. 


Darling Valve & Mfg. Co. 
Detroit Stoker Co. 

Dow Corning Corp. 
Dunham-Bush, Inc. 
Dur-O-waL Products, Inc. 
Dwyer Mfg. Co., F. W. 
Dyson & Sons, Inc., Joseph 


Edison Industries, Thomas A. 
Edwards Co., Inc. 

Electric Machinery Mfg. Co. 
Elgin Softener Corp. 
Everlasting Valve Co. 


Fairbanks Co. 
Fisher Governor Co. 
Flintkote Co., The 


Insulrock Division 


General Electric Co. 


Genie-Air Products Div. of 
N. T. W. Corp. 


Globe Co 
Guth Co., Edwin F. 


Haughton Elevator Co. 
Haws Drinking Faucet Co. 
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Surface Combustion, 
A Div. of Midland-Ross Corp. 


Sylvania Electric Products, Inc. 


System Analyzer Corp. 
Add-A-Phase Div. 
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Taylor Co., Halsey W. 
Torit Manufacturing Co. 
Trerice Co., H. O. 
Tureen Hotels 


Union Asbestos & Rubber Co. 


United Sheet Metal Co., Inc. 
Spiral Pipe Div. 
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Vogt Machine Co., Henry 


Weil-McLain Co. 91 
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Wiley & Sons Inc., John 138 
Yarnall-Waring Co. 95 


Zenith Electric Co. 160 
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PAIRED for 
Speed and Savings! 


For pipe lines in construction service, 
youll like the way NAYLOR Spiral- 
weld pipe and Wedgelock couplings work 
together to save time, work and money. 
Because NAYLOR pipe is light in 
weight, it is easier to handle and install. 
Moreover, the distinctive lockseamed- 
spiralwelded structure provides the 
strength and safety your job requires. 
Likewise, Wedgelock couplings save 
time in making connections. The work is 
simplified since a hammer is the only tool 
required to connect or disconnect them. 
Whatever the service—air, water, or 
ventilating . . . doesn't it make sense to 
look into this hard-working combination 
for your operations? 
Write for Bulletin No. 59 to get 
the details. 





The NAYLOR Wedgelock coupling makes 
a positive connection, securely anchored 
in standard weight grooved ends. 


NAYLOR 
7 RW PIPE Company 


1276 East 92nd Street, Chicago 19, Illinois 
Eastern U. S. and Foreign Sales Office: 60 East 42nd Street, New York 17,N. ¥., 
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Don’t let anyone kid you: 


The 
laws of 
chemistry 


cannot 


be 
repealed 


You may hear some talk from the makers of 9 substitute pipes. ..claims that their product 
is now — somehow — a different product than @ it was last year — or ten years ago... that 
it is no longer subject to swift, sure chemical destruction by acids and wastes. Don’t let anyone 
kid you. Most substitute pipes are made from chemically active materials. When they are 
brought into contact with acids, a reaction is bound to occur, because the laws of chemistry 
cannot be repealed. Vitrified clay pipe, on the other hand, has been specifically designed for 
use under the severe conditions of sanitary sewers. It has proved itself over and over again. 
Amvit Jointed Clay Pipe is strong and rigid, can’t sag or bend. The plastic joint, like the pipe, 
is acid resistant. And, roots cannot enter this tight compression joint. Acid-laden, high 
temperature sewage, discharged from washing machines and garbage disposal units will 
not bother Amvit Jointed Clay Pipe in any way. Neither will the abrasive action of sand 
or gravel. For more information on how Amvit can help cut sewer project costs, write or 
call American Vitrified Products Company, National City Bank Building, Cleveland, Ohio, 
or our office nearest you. 


SINCE tease 


AMERICAN VITRIFIED PRODUCTS COMPANY >: CLEVELAND, OHIO 

Plants Across the Nation: Brazil, Indiana + Chicago, illinois +» Cleveland, Ohio + Crawfordsville, Indiana « Detroit, Michigan + East Liverpool, Ohio | Pett EL 

Grand Ledge, Michigan + Lisbon, Ohio * Los Angeles, California + Milwaukee, Wisconsin + Somerville, New Jersey » South Bend, Indiana + St. Louis, Missouri + Whitehall, Illinois 
Regional Offices: Cleveland, 10 1.6750 + Chicago, ST 2-5243 + Detroit, GA 1-1940 + Los Angeles, EL 9-4535 + Milwaukee, HO 6-4990 +» Somerville, N.J., FO 9-4378 + St. Louis, HA 9-5400 
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NO GUESSWORK WITH SQUARE D 
PANELBOARDS ano LOAD CENTERS 


Exclusive Non-Interchangeable Construction 
Standard on all 250 Volt, 100 Amp 
Branch Circuit Breaker Panelboards and 
Load Centers! 

y No delays, extra labor and tied-up money 
because of disapprovals! 


Square D’s simple yet effective system provides 
non-interchangeability on panelboards and load 
centers without added cost of installation compli- 
cations. It complies fully with Article 240-25(g) 
of the NEC* There are no loose parts to change, 
remove or lose. What's more, being a completely 
visible system, a quick glance settles any ques- 
tion of compliance. 

When adding circuits, there are no modifica- 
tions required for 15 or 20 ampere breakers— 
80% of all branches. Only one simple operation 
for the remaining 20%. Errors can be corrected 
— quickly and simply. No guesswork—ever. 

Another example of the design leadership that 
has made Square D the world’s leading manu- 
facturer of panelboards and load centers. Write 
for complete story—address Square D Company, 
Mercer Road, Lexington, Kentucky. 


NAIB 


@ Plug-in Connection 
© AC only 


@ Bolted Connection 
© AC only 


© E frame 
Bolted Connection 
@ AC or DC 


ONE UL APPROVED 
NON-INTERCHANGEABLE SYSTEM 
FOR ALL 3 LINES—FOR LOAD CENTERS, TOO! 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 


























The worfy A mrt 


Oa See SILL-LINE 


... to the nth degree! 


Where perimeter heat is indicated, Nesbitt Sill-line 
Radiation is your prescription. The five Sill-line 
accessories shown here illustrate but one way 
this product has been designed to provide 

a better solution to most installation conditions. 
There are many others: the five enclosure styles; 
the six decorator colors; the one-piece back panel 
that permits mullion-to-mullion application 

on panel walls. All point up the versatility 

of Nesbitt Sill-line Radiation. 

For the full story, send for publication 30. 


Sill-line Radiation is made and sold by 
John J. Nesbitt, Inc., Philadelphia 36, Pa. 





honuiful, perimelon noiation, 















